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ie sbtitiee =. Tubular Ceramic and 
. i 
tw Greater Mechanical Mica Condensers at LOWER CcosT! 
Strength RMC Type C temperature compensating 
and general purpose DISCAPS conform 
~ Faster Production to the electrical specifications of the 
; : RTMA standard for Class 1 ceramic ca- 
Line Handling pacitors and Army-Navy JAN-C-20A. 
Their capacity will not change under 
Low Self Inductance voltage. Ideally suited to coupling and 
tuned circuit applications, RMC DIS- 
Fd High Working Voltages CAPS are available in a wide range of 
capacities and temperature coefficients. If 
i“ Low Power Factor you are interested in improving quality 
and uniformity on your production lines, 
. ‘ now is the time to check on the advan- 
Uniform Quality tages of using RMC DISCAPS. 
“Rp Cc S rg §” The Right Way to Say 
M DI A P Ceramic Condensers 
SEND FOR SAMPLES AND TECHNICAL DAT 
rence RADIO MATERIALS CORPORATION 
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 
Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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FRONT COVER: PARABOLIC ANTENNAS ON SQUAK MOUNTAIN—This repeater 
station in the state of Washington forms a vital link in the PTM (pulse time mod- 
ulation) microwave system used to operate the power network of the Bonneville 
Power Administration. It transmits and receives high frequency radio beams in the 
1703-1847 MC range to provide instant voice, telemetering, relaying, and video fault- 
location facilities. The first link, in operation a year, connects all major power 
stations between the Olympic Peninsula and the Vancouver-Portland load centers. 
A second link, under contract, will extend the system from the John D. Ross 
station in the state of Washington to Goshen, Ore., a distance of 128 miles. As 
in the initial installation, equipment for this link will be supplied by the Federal 
group of Clifton, N. J., associates of IT&T. 


* ELECTRONIC INDUSTRIES for DEFENSE .. . See articles marked with asterisks 


% RECENT DEVELOPMENTS IN TRANSISTORS AND RELATED aus ee nee 
. S. Saby 

Review of semi-conductor characteristics and their applica- 

tions in transistors; units feature small size and high gain 
MICROWAVE HYBRIDS Frank Bradley 

Isolation, matching, and usage characteristics of the “Magic- 

T” and “Rat-race” in waveguide duplexing and mixing 

RECEIVING ANTENNAS FOR UHF-TV E. O. Johnson and J. D. Callaghan 


Three-year field tests near Washington, D.C. and Bridgeport, 
Conn., reveal antenna types best suited for UHF operation 


SIGNAL-TO-NOISE RATIO IN TV FLYING SPOT SCANNERS. ...A. J. Baracket 
An evaluation of scanner capabilities based on shot and 
thermal agitation noises and optical efficient requirements 
SUPPRESSING MICROWAVES BY ZONAL SCREENS 
System developed at National Bureau of Standards eases serv- 
ice interruptions resulting from ground reflection effects 


CUES FOR BROADCASTERS 


MICROWAVE SYSTEM DESIGN FOR UTILITIES 
Time and frequency division multiplexing most popular 
methods obtaining voice, telegraph, teletype communications 
COLOR TV DEVELOPMENT GOES AHEAD 


Mass production halted by ODM. But compatible systems re- 
search proceeds. Aimed at asking FCC approval in 1952 


% LARGE FLAT-FACE CATHODE-RAY TUBES FOR RADAR........ C. S. Szegho 


Glass-to-metal sealing techniques now being applied to manu- 
facture of tubes providing larger, digect-view radar displays 


% RADIOSONDE TELEMETERING AND RECORDING SYSTEM. .. .J. A. Siderman 


AN/AMT-3 equipment, launched from aircraft, transmits data 
describing atmospheric pressure, temperature and humidity 


DEPARTMENTS : 
Tele-Tips New Equipment 
Editorial Manufacturers’ Reps .... 
% Radarscope 30 % Military Contract Awards. . 
% Washington News Letter... 56 Personal 
Coming Events Bulletins 


CALDWELL-CLEMENTS, INC., 480 Lexington Ave., New York 17, N. Y.. Tel. 
Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING 


GENERAL ELECTRIC 


FILM CAMERA 
CHANNEL 


It puts Quality where the money is! 


Money-maker of your TV station, the film camera channel is 
the key to your operation from a profit standpoint. But are 
you sure you’re using the best camera equipment available? 


OTE these features of the new G-E units, now avail- 
able from stock: high intensity edge lights and 
special cylindrical lenses to diminish shading and edge 
flare . .. automatic set-up control to maintain proper back- 
ground without continual readjustment by operator ... 
special built-in sweep failure protection to reduce the 
possibility of expensive camera tube replacement. 


The high-quality 16mm Synchrolite projector shown 
above with the film camera is the latest item of G-E 
studio equipment. Its high optical capabilities and audio 
fidelity make it worth your attention. 


The G-E broadcast man at our office near you has com- 
plete information on these film camera features: 


@ Fits any TV system or projector — Outstanding new de- 
sign delivers resolution and picture quality unsurpassed 


in the industry today. 


@ Easy installation —no extra wiring — All plug and cable 
connections factory-cut to your specific required lengths. 


@ 12%" Monitor Console—houses a G-E aluminized tube... 


gives you dual waveform presenta- 
tion and unusual circuit stability. 


Get This Bulletin For Your G-E File 


Complete specifications and photographs 
of Type PE-5-A film camera channel. 
Write: General Electric Company, Section 
48121, Electronics Park, Syracuse, N. Y. 
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ENGINEERS 
SPECIFY 


FOR ALL MILITARY 
APPLICATIONS 


THE VARIED AND OFTEN UNUSUAL APPLICATIONS THAT 

FACSIMILE pitti ++) HAVE BEEN FOUND FOR TOROIDS AND FILTERS IN MILI- 

rocE-F ~=6TARY ELECTRONICS HAVE KEPT OUR ENGINEERING STAFF 

, FEES CONSTANTLY ON ITS TOES. EVERY DAY WE ARE CON. 

/ TELETYPE =" FRONTED WITH THE TECHNICAL PROBLEMS OF OUR CUS- 

| ‘+++ TOMERS WHO ARE TRYING TO MEET THE DEMAND FOR 

titer SMALLER, LIGHTER AND MORE SERVICEABLE EQUIP- 

GUIDED MISSILES 2355 MENT. FORTUNATELY OUR INGENUITY AND EXPERIENCE 

| HAS SERVED US IN GOOD STEAD IN THE DEVELOPMENT 

| rrocere 6(OF FILTERS TO MEET THESE DEMANDS. CONSEQUENTLY 

TELEMETERING eft} i IS WITH MORE THAN A LITTLE PRIDE THAT WE SEE 

| OUR PRODUCTS SPECIFIED BY MORE AND MORE ENGINEERS 

| WHO CANNOT BUT REALIZE THAT IN THE DESIGN OF 

AIRCRAFT LANDING QUALITY EQUIPMENT THE “BILL OF MATERIALS” SHOULD 
SYSTEMS INCLUDE BURNELL PRODUCTS. 


CARRIER TELEGRAPH 


TELEPHONE 


7 CONTROL EQUIPMENT 


SONAR 
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AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE 


- CHICAGO 50 


ILLINOIS 


TRANSISTOR development will 
be worth watching, as pregnant of 
big things for future. There have 
been recent secret showings of this 
improved device to the Military. All 
laboratories are eager for inside 
info, from the Bell group doing 
transistor pioneering. Why? Because 
this little device could, in the years 
to come, spell the demise of the 
vacuum tube-and transformation of 
the multi-billion dollar industry 
which has been built up around -elec- 
trons in vacuo. Sic semper elec- 
tronics! 


TV IN JAPAN will be operating 
by next spring, when the million-dol- 
lar 10-kw station goes into operation 
at Ichigaga Heights near Tokyo. Six- 
teen relay points will be established 
to cover the island area. The Bud- 
dhist group has been chief activator 
of TV in Japan where sets sell for 
$60 to $75. 


SELENIUM shortage may be 
eased if the half-million pounds taken 
annually by the glass industry can 


be deflected into manufacturing 
channels for rectifiers. Selenium 
clears glass of its green hue, and 
under normal conditions the total 
raw selenium output is divided about 
equally between the rectifier and 
glass industries. 


SUPERSONIC free-air tele- 
metered tests are now carried on at 
Edwards Air Force Base in Muroc 
Dry Lake, Calif., where a rocket-pro- 
pelled sled carries an entire airplane 
model or component parts, faster 
than sound along a precision track. 
Radio instruments feed all sorts of 
data to computers and recorders. 
Later these data are analyzed for 
clues to better and faster aircraft. 
The free-air track is superior to a 
wind-tunnel for supersonic research 
because in free-air there are no con- 
fining walls to reflect the shock-wave 
back to the airplane and so confuse 
results. Stopping the rocket at the 
end of the track becomes quite a 
problem when the rocket travels at 
speeds equal to a rifle bullet. Engi- 
neers constructed a water trough 
2,000 ft. long. A scoop built into the 
bottom of the test sled dips up water 
from the trough and gradually slows 
it to a stop. 

(Continued on page 22) 
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_ ALLIED CONTROL RELAYS 
built with 


Zevelved PHENOLIC TUBES 


— 


f 

@ 

I Ensure 

* DEPENDABILITY 

* PRECISION PERFORMANCE 
e 

: * LONG LIFE 

* ECONOMY 


CUT-AWAY VIEW 
OF RELAY STACK. 


ae ‘ = ¢ —_ ' vs 


The Allied Control Co. has built a 
long and enviable record as a quality 
supplier of control relays to both 
private industry and governmental 


COSMALITE TUBING 


Se OE i, Ee | 


services. 
CLEVELITE* and COSMALITE* 
Laminated Phenolic Tubing 
Their S K Relay shown above, is typical of the combines electrical and physical properties to meet 
various Allied Relays in which CLEVELAND | the most exacting requirements. 

: CONTAINER tubing provides excellent service. CLEVELITE is produced in six grades . . . 

COSMALITE in four grades .. . 

; A grade for EVERY need. 

It is likewise the answer for hundreds of other Cleveland Container's large production facilities 
problems of manufacturers in the electrical in- further ensure minimum production costs as well as de- 
dustry pendable deliveries. 

: Why pay more? ... for the BEST call CLEVELAND 


*Reg. U. S. Pat. Off. 


TeCLEVELAND CONTAINER 4) 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


Write today for our new descrip- 


tive brochure. Also ask for quota- 


tions and samples to meet your 


exact specifications. 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND R. S. PETTIGREW & CO., 10 N. MAIN ST., WEST HARTFORD, CONN. |= 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [: 


REPRESENTATIVES 
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Guarding Signa Corns Equipment 
from Fastener Failure 


Communications equipment for mobile tactical 
units must be sturdy enough to follow the front 
lines cross-country and along battle-pitted roads. 
This AN/GRC-3 radio equipment, installed in all 
types of combat vehicles, must be ready to provide 
communications liaison between advancing units. 
And it must be ready twenty-four hours a day, de- 
spite the roughest operating conditions. For vital 
equipment of this type there is a growing recogni- 
tion of the need for self-locking fasteners to pro- 
tect the expensive and critical component parts 
which make them function. 


Helping to keep this equipment operating by 
holding against severe and long-continued vibra- 
tion are many ESNA machine screw hex nuts and 
clinch nuts. These Elastic Stop Nuts— with fungus 
proof nylon inserts for extended reuseability-ofter 
the advantages of secure fastenings and at the 
same time simplify maintenance and field repairs. 


ESNA HEX NUTS are quickly installed with 
power tools. They permit accurate and precise ad- 
justments, lock at any position along the bolt, and 
keep fastenings tight until deliberately removed. 


ESNA CLINCH NUTS are available in various 
shank lengths for swaging on different gauges of 
sheet metal. Permanently clinched into place on 
frame members or to sections of the chassis, they 
provide permanent and pre-positioned fasteners 
for assembling panels or mounting components. 


Specify ESNA hex and clinch nuts with the new 
red nylon insert to assure adequate locking torque 
through hundreds of on-off applications. When you 
design equipment that needs similar fastening secu- 
rity, specify Elastic Stop Nuts. For complete dimen- 
sional and installation data write Elastic Stop Nut 
Corporation of America, Vauxhall Rd., Union, N. J. 


. ESfiail CEsu soyein 


HEX NUT 


CLINCH NUT 


Red Nylonlocking 
inserts reusable 
over 100 times 


DESIGN AHEAD WITH ESNA | 


THE FAMOUS RED ELASTIC 
COLLAR IS VISIBLE EVIDENCE 
OF LOCKING SECURITY 
Threadless and permanently 


elastic, it provides these 4 
outstanding features: 


1. Protects against nuts loos- 
ening due to VIBRATION 


2. Keeps locking threads 
CORROSION FREE 

3. Provides for accurate BOLT 
LOADING 


4, Seals against LIQUID 
LEAKAGE along the bolt 
threads 


Can be used again and again 


ELASTIC STOP NUIS 


TELE-TIPS 


(Continued from page 4) 


TOPSY-TURVY shots are a fea- 
ture of WPTZ, Philadelphia. Coca- 
Cola, one of the sponsors, employs 
a “live’ commercial in which a 
man pours a glass of the soft drink 
while extolling its virtues. WPTZ 
director Joe Behar decided he could 
get more visual punch by having the 
Coca-Cola pour upward. The camera 
opens on a long shot of actor Kovacs 
holding the “coke” and a glass. It 
dollies in for a close-up on his hands, 
which are inverted. Just as Kovacs is 
about to pour, the camera switches 
to an inverted lens. When the Coca- 
Cola is poured, it appears to flow up- 
ward, filling the glass from the top 
down. The froth appears to be bub- 
bling out of the bottom of the up- 
side-down glass. The camera then 
dollies back from Kovacs, switches 
to a regular lens and catches Kovacs 
drinking the “coke.” 


“NTSC—Not the Same as Colum- 
bia” is the way an engineer friend of 
ours explained it to a newspaper man 
who was asking questions about the 
compatible color-TV system of the 
National Television Standards Com- 
mittee. 


HOLD-UP MEN are now passing 
up bank deposits for the more lucra- 
tive contents of factory store rooms, 
especially nickel. Three armed ban- 
dits recently walked into the Mackie 
Lovejoy Manufacturing Co. plant in 
Chicago, forced two employees to lie 
on the floor at gunpoint, and hauled 
away a heavy load of gray metal bars 
to a waiting truck. The gunmen 
escaped with 1,100 pounds of nickel. 
The holdup was one of 29 such rob- 
beries in the Chicago area during the 
past year. A total of 40,000 pounds 
of nickel has been stolen, worth 
about $50,000 on the normal market 
but about $250,000 by present “gray 
market” prices. 


139,500 MPS!—New technique 
developed by J. H. Park of the Na- 
tional Bureau of Standards increases 
“writing speed” of a high-voltage 
oscillograph to three-fourths the ve- 


- locity of light. High intensification 


of the electron beam is obtained mo- 
mentarily by superposing a steeply 
rising voltage pulse on the steady 
voltage applied to the discharge tube 
of the oscillograph. The resultant in- 
crease in the intensity of the trace 
makes writing speeds up to 9100 
inches per microsecond easily visible. 
These high writing speeds can be 
used to study rapidly varying elec- 
trical surges, such as are caused by 
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TELE-TIPS 


(Continued from page 22) 


lightning discharges, and to learn 
more about the insulation breakdown 
the surges produce. 


EDISON MUSEUM—Under the 
direction of the Edison Foundation, 
of which Admiral H. G. Bowen is di- 
rector, the Edison Museum has been 
opened at Main Street and Lakeside 
Ave., West Orange, N. J., exhibiting 
the original library, laboratory and 
workshop of Thomas A.: Edison. 
Public days are Wednesday through 
Sunday, 9:30 to 11 A.M. and 1:30 to 
4 P.M. 


RESEARCH LABS in the general 
field devote 10 to 20% of their work 
to fundamental studies, 40 to 60% 
to development of new products and 
processes, 30 to 40% to improvement 
of existing products and processes, 
reports J. A. Leermakers, Eastman 
Kodak Co. Keeping laboratory and 
company people informed of prog- 
ress requires continuous informal 
discussion, making written reports 
available, and holding two kinds of 
conferences: (1) Discussions of de- 
velopment work, attended by re- 
search, manufacturing, and some- 
times sales departments. (2) Meet- 
ings of laboratory members to report 
progress to their fellows. 


COLOR-TV PATENTS bearing 
on the Lawrence-tube principle are 
being cited from several quarters. 
Latest mentioned in our hearing are 
the four Schroeder patents conveyed 
to RCA and said to cover the tube 
construction and operation recently 
shown in New York. 


SPACE TV-XMITTERS were to 
have been discussed in a paper by 
Robert P. Haviland, GE research en- 
gineer, before recent meeting of the 
American Rocket Society, but topic 
was withdrawn. Haviland had fired 
the first 2-stage rocket into the 250- 
mile altitude zone, and it is under- 
stood his paper would have outlined 
eventual methods of setting up 
“space platforms” revolving around 
the earth like satellites, which plat- 
forms could be used for TV transmit- 
ters to cover whole continents with 
television broadcasts. Eventually— 
why not new? 


CROSSED WIRES AND WATER 
SUPPLIES—Just an error that can 
happen to anyone, but it put a local 
five-station hook-up onto 182 stations 
from Texas to California! Last 
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month the mayor of El Paso was 
talking about a local water supply 
problem and expected his remarks to 
be heard in the vicinity. But crossed 
wires and the human factor put him 
on 182 stations of the Liberty Broad- 
casting System! It also shows how 
many station engineers really moni- 
tor their transmissions, for it took a 
phone call from California to inform 
Liberty of the error. What hap- 
pened in the cases of the other 181 
stations? 


“SMELLIVISION" 


Editors, TELE-TECH: 

In answer to your inquiry on behalf 
of readers asking about systems of 
combining odors with television or 
sound pictures: 

In New York, between 1942 and 
1946 a Dr. Hans Laube was experi- 
menting with a system of combining 
movies with appropriate odors. For 
example, he would show a picture of a 
wheat-field and flood the room with 
“the scent of new-mown hay.” He had 
hospital pictures which were made 
more realistic with the smell of iodi- 
form. He showed pictures of a candy 
factory and loosed the smell of cooking 
chocolate. I saw the thing on several 
occasions and thought that his idea was 
a good one, provided the odors did not 
have to be changed too rapidly. Also, 
after sitting through the demonstra- 
tion, which lasted about half an hour, 
I noticed that my clothes had taken 
up a sufficient amount of odor com- 
bination to last about six or seven 
hours. 

I think the device would work very 
well for a small motion-picture theatre 
(although the inventor claimed it 
would do better in larger places) if, 
as I said before, the changes in odor 
did not have to be made too radical 
or too often. Also it would be excellent 
for an advertisement display. For ex- 
ample, if you could show a bathing 
beach and release at the same time a 
salt smell, it would add to the illusion. 
I had understood that Dr. Laube was 
experimenting with a small packet ar- 
rangement which could be used with 
television, but he did not get to the 
point where he demonstrated it to any 
of his visitors. I understand Dr. Laube 
finally got discouraged and went back 
to Switzerland. 

It has always seemed to me that he 
had a very good idea there, but that 
he had not worked it out sufficiently. 
For example, he had no proper system 
for withdrawing the odors promptly, so 
that there was a tendency to multiply 
scents rather than to give a new per- 
fume, unmixed, with each picture. I saw 
his demonstration perhaps three times, 
and each time, even when I got home 
several hours later, my wife sniffed at 
me rather suspiciously! So, there was 
also the problem of the absorption of 
the odors by clothing of the spectators. 


NAME WITHHELD 
at writer’s request 


Quthman 


coil quality 


p> othe 
n i. guthman 


company is 

the world’s larges 

independent make 
of coils 

and other basic 


electronic compone 


edwin i. guthman & co., inc. 
15 s. throop st. chicago 7..CH 3-1é 
also attica, indiana . 


BURTON BROWNE ADVERTISING 


(CHAMPIONS 


THAT MAKE AN 


Intercom Gain 


yer. a Controls 


© Studio switching flexibility 
anywhere 

© Panel and active buttons 
internally illuminated 

© Portable, self-contained — 
Panel enclosed for transit 

© Monitor views 5 camera 
inputs, 2 remotes, 
outgoing line 


lente 


GPL VIDEO SWITCHER 


® Styled to match all GPL TV equipment 


Syne Amplitude 


Monitor Switching 


Effects 


Line Switching 


Unbeatable Team 


Picture Monitor Controls 


Meter Switch 


Oscilloscope 


Input Select Buttons 


© Sound interlock switching for 
remotes and 2 cameras 

© Two open panel positions, 
90° and 120° 

© Switch panel removable, 
operable to 5 feet 


© Twin fading levers for - 
fades, dissolves 


© Two “effects” buses 


For the new station, for the ex- 
panding station, GPL’s champion 
team of Video Switcher and Master 
Monitor affords a new high in 
quality, in field flexibility, in re- 
hearsal and programming control. 
Both units are packaged for easy 
portability, with self-contained 
power supplies, Either can be 
integrated into your present in- 


WRITE, WIRE or PHONE FOR DETAILS TODAY 


GENERAL PRECISION LABORATORY 


Pleasantville 


stallation, can accommodate your 
particular operating conditions. 
The Switcher and Monitor team 
is another example of GPL’s unique 
achievement in the production of 
high quality, high utility equip- 
ment for TV stations — another 
reason why GPL is THE INDUS- 
TRY’S LEADING LINE — IN 
QUALITY, IN DESIGN. 


INCORPORATED 


New York 


Wave Form 
Calibration. 


GPL MASTER MONITOR 


© Selection of 3 pre-set inputs 

© 81/.” Monitoring tube 

© 3” Oscilloscope, also providing 
test facilities 

© Meter readings of line voltage 
and power supply outputs 

© Fast sweep for observing vertical 
syne block 

© Quick-reference calibration 
voltage button 

® Automatic sync of oscilloscope 
and kinescope sweeps 
at half-line or half-field 
frequency 

© Regulated pulse high voltage 
supply isolated from 
sweep circuits 

© High impedance bridging input 

© Compact, portable 

© Ready accessibility of all 
controls, tubes, circuits 


TV Camera Chains © TV Film Chains 
TV Field and Studio Equipment 
Theatre TV Equipment 
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Radio Engineers and Management Opportunities 


Radio engineers have not taken full advantage of the many advancement 
opportunities that exist for them in our industry, and business, nor in the big 
world outside,—else our engineers would now occupy a much broader field than 4 
they have achieved and certainly, more would have reached goals at the top. 4 


Analyzing the problem of the engineer in management and industry : 


1. Radio engineers with the training they have been given have good founda- 
tions for successful careers in top management; 


1 2. As a class, radio engineers have specialized in too narrow a segment of 
professional activity, with the result that others have gone past them in 
| fields in which they should be supreme; 


3. Radio engineers have not fully appreciated the number of problems in cor- 

porate management in which. their particular knowledge would be useful if 
it were supplemented by broader experience in other phases of corporate 
| management. Therefore, they have not fully taken advantage of the oppor- 
tunities which exist. 
i 


VEE AEE SIAN FCB ET i a a a ce A 


* * * 


To the radio engineer who wants to progress and develop in his relation to 
| the industry, business and the world around him, these words of advice should be 
offered: 


Determine to expand your usefulness. 

Learn something of general business problems. 

Study budgeting and the control of expense. 

Study the principles and practices of sound “costing”, or cost determination. 


Make yourself an authority on all phases of your business which stem from 
your usefulness to your company. Suitable recognition will be sure to follow. 
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REARMAMENT 
TV’S MILITARY APPLICATIONS—There are 


many military applications of television, valuable in 
actual combat and for training of armed services’ per- 
sonnel. Television has been used in combat for beach- 
head reconnaissances, with transmissions from aircraft 
to naval ships and army shore installations on the 
progress of military operations as a guide for artillery 
fire and airplane bombing. Experiments have been 
conducted under the form of television, known as 
Teleran, to provide aircraft pilots with a pictorial pre- 
bs sentation of approaches and traffic at airports. The 
> British Admiralty recently utilized television to locate 
a sunken submarine in the English Channel. Tele- 
metering devices are used for tests at a safe distance 
of atom bombs and guided missiles explosions and to 
record flight test performance. 


MICROWAVE 


UTILITY COMMUNICATIONS serving almost 200 
miles of power lines have been installed by the Bonne- 
ville Power Administration in the Pacific Northwest. 
The present installation connects the load-dispatching 
center of the Portland-to-Vancouver area with the 
Covington, Snohomish, and Olympia Sub-stations. A 
branch to Seattle (14 miles) will provide communica- 
tion to the Bonneville district office there and to the 
load dispatches of the Puget Sound Power and Light 
Co. and the City of Seattle municipal system. Squak 
Mountain (pictured on our front cover, and located 
14 miles from Seattle, 30 miles from Snohomish, and 
54 miles from Olympia) serves as a relay point for 
these sub-stations. Designed for 23-channel operation, 
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NACA two-stage radio-guided interceptor missile MX-570 
taking off at Wallops Island test station, Langley Field, Va. 


The RA DA 4 5 CO PE Revealing i a Glance 


the system is presently being used for voice com- 
munication, telemetering and relaying. A notable fea- 
ture of the equipment is a unique fault-locating de- 
vice, now undergoing tests, which not only detects 
power-line faults automatically, but records the date, 
time and location of each fault within an accuracy 
of 500 feet. 

This microwave system is designed to meet very 
exacting reliability requirements. The aim is to 
achieve 100% propagation reliability and, through 
full standby for r-f equipment with automatic switch- 
over in case of failure, to approach the same goal in 
equipment reliability. The reason is partly because of 
the large number of channels that ultimately will be 
using a single radio facility and partly because of 
the use of the link: for power-line protective relaying. 
Bonneville, like other utilities, has been faced with ar 
ever-growing need for voice and other intelligence 
channnels. These channels are required for load dis- 
patching system operation, maintenance, telemetering, 
power-line relaying, supervisory control, teletype and 
facsimile, generator-load contro] and automatic fault- 
locator devices. 


FCC 


CONGRESSIONAL ECONOMY, in the form of 
recent budget cuts, might be very costly to future TV 
station owners. Inadequate funds has forced the FCC 
to cut its legal and engineering staff to the bone. There 
are 400 TV applications pending, and when the freeze 
is finally lifted, the rush for channel space will prob- 
ably double that number. But the Commission’s skele- 
ton force will be able to process only a small fraction 
of the applicants at a time. Most station applicants 
may have to wait many months for their CP’s after 
the freeze is thawed. 


MANUFACTURING 
“MERRY-GO-ROUND” PRODUCTION—“Sound, 


alert planning” is essential if industry is to meet its 
dual obligation to turn out defense goods and still do 
its share to maintain our civilian economy, declared 
John W. Craig, Avco-Crosley vice-president, address- 
ing the Society of Advancement of Management. He 
cited as an example of new technique the “merry-go- 
round” production system by which Crosley is making 
complex radio-electronic devices needed in relatively 
small quantities by the armed forces. In this system, 
the production line is rotated so that individual workers 
perform only that work which an average person can 
do in 60 seconds or less without extensive training. 
While each employee performs several separate opera- 
tions before the assembly is completed, each movement 
in itself is simple, and the handling time of materials 


is limited to 10 per cent of the total time required for 
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Situations of Significance in the Fields of TV and Tele Communications 


them to pass across each station, he explained. Mr. 
Craig urged manufacturers engaged in military pro- 
duction to set up separate organizations within their 
plants to handle military production operations in 
order to avoid placing too great a burden on manage- 
ment personnel. “It is axiomatic that we should never 
undertake to develop while manufacturing,” he said, 
warning that the advantages of a “complete, honest” 
pilot run in defense production are too often over- 
looked by manufacturers who are over-eager to get 
into production quickly. A pilot run not only permits 
the correction of errors before production begins, but 
serves also as an on-the-job training program for the 
highly skilled worker who will teach less experienced 
men their new jobs. 


MOBILE 


RADIO COMMUNICATIONS, radio control and 
radar can be looked to by railroad organizations as the 
means for-up-to-dating and improving long-distance 
point-to-point services the railroads now provide. Air- 
lines compete heavily for passenger traffic while truck- 
ing firms in many cases provide speedier freight de- 
livery. In the latter case, trouble seems to be that 
freight cars spend too much idle time in yards wait- 
ing for trains to be made up. Individual, unattended, 
radio-controlled, and electrically powered cars might 
answer this point-to-point problem. Local car deliv- 
eries from the freight yard might also be radio con- 
trolled or handled by switch or donkey engines. 


UHF 


COMMERCIAL UHF-TV will bring tube and con- 
verter/receiver manufacturers new headaches when it 
comes. One of the principal problems will be to ob- 
tain low-cost receiving tubes having high gain and low 
noise performance characteristics at these frequencies. 
This accounts for many of the current converter de- 
signs having the r-f input feed directly into a crystal 
mixer. Lack of an r-f amplifier stage is also not de- 
sirable from the standpoint of oscillator radiation, 
since any sizeable amount of this will in turn raise 
interference problems. 


ACOUSTICS 


NOISE, as well as smoke and appearance control 
may well become principal factors in the construction 
of future manufacturing plants throughout the coun- 
try. A considerable amount of research is now being 
done on noise insulation of test chambers or plants 
where jet engines for aircraft are being developed or 
tested. These engines have much higher noise levels 
than their reciprocating predecessors and, if tested in 
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the open on the ground, would create considerable an- 
noyance to the local inhabitants. Airborne engines, on 
the other hand, create new speech intelligibility prob- 
lems, and these in turn require development of newer 
microphones, earphones, and audio amplifying equip- 
ment. Another field, which apparently is still open to 
research however, is that of reducing the in-air-noise 
of aircraft. Thus far, any attempts at muffling or 
quieting have been found to rob the engine of too 
much of the power that is required for take-offs. 


RECEIVERS 


HEARING-AID JACKS, like the earlier well-known 
“Phono” or “TV” jacks on radios, might be found a 
worthwhile addition to new radio and TV sets in the 
future. It has been estimated that there are more than 
10 million hard-of-hearing persons ‘in the U. S. or 
approximately 10% of the adult population. Hearing- 
aid microphones are not very efficient when the signal 
sources are greater than 5 ft. away. Through a newly 
developed miniature volume control it becomes pos- 
sible for an afflicted person to plug-in across the loud- 
speaker voice-coil terminals with any desired length of 
wire and to individually adjust the volume of the hear- 
ing-aid to his own desired level, while still retaining 
a normal room operating level for the loudspeaker. 
Addition of this convenience would probably not add 
more than 50 cents to cost of set during manufacture. 


TELEMETERING 


Depth of snow on remote mountainsides is being continu- 
uously reported by FM radio through this Motorola transmit- 
ting station. Radio-active metals at ground level activate 
Geiger counters suspended above maximum snow height. 
Presence of the snow cuts off radiation reaching counter 
proportionally to depth and water content of snow pack. 
In this way an accurate measurement of future melt can be 
reported to water users in valleys below. 
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FOUR TWO-ELECTRON 
BONDS PER ATOM 


Tr isceitenninetienipsonal 


Fig. 1: In a perfect insulator elec- 
trons are tied up in interatomic bonds 
and cannot participate in conduction 


By Dr. JOHN S. SABY 
Electronics Laboratory, 
General Electric Co. 
Syracuse, N. Y. 


HE art of making semiconductor 

devices is slowly becoming a sci- 
ence. Fundamental studies of the 
origin, nature, and behaviour of p-n 
junctions in semiconducting mate- 
rials have charted paths for this 
transition. This article may be re- 
garded as a progress report along 
one of the paths of this development 
from art to science. 

One of the first fruits of the sci- 
entific approach to semiconductor 
work has been the development of 
the transistor. Let us compare the 
new p-n junction transistors to the 
earlier types, and make some guesses 
as to the extent of future applica- 
tions. In order to make educated 
guesses, a physical picture of some 
of the electronic processes which 
take place within semiconductors 
and which determine their proper- 
ties, will be briefly outlined. 

This picture will not be complete 
or fully accurate as to detail, but 


Recent Developments 


A review of the semi-conductor 
junction types feature small 


As We Go to Press . 


Power Transistors Soon? 


Important new developments in germanium diode manufacturing tech- 
niques have resulted in a design suitable for ac power rectification pur- 
poses. These new diodes are reported to have ratings of approximately 
350 ma at 130 volts r.m.s., and as such, as capable of providing de power re- 
quirements of the average television receiver, (General Electric type G-10). 


Research in this field, accentuated by shortages of selenium, is speedily 
going forward with a view towards the ultimate development of types 
capable of handling 2-10 amperes of current. If this can be achieved, new 
forward steps might well lead to the development of power transistors. 
In turn, the availability of power transistor types would truly make ger- 
manium semi-conductors a direct substitute for vacuum tubes. With the 
added features of simplicity, long-life, ruggedness, and greater power con- 
version efficiency, their extensive application in future designs of both 
receivers and transmitters becomes a certainty.—Editors. 


will give an essentially correct con- a perfect insulator has none. All of 
cept of why these devices work. the electrons in a perfect insulator 

A semiconductor has certain elec- are tied up in interatomic bonds 
tronic properties intermediate be- and cannot participate in conduction 
tween those of metals and insul- (Fig. 1). Conduction is_ possible, 
ators. In defining these it is to be however, at high temperatures when 
noted that metal contains a number a few electrons are thermally ex- 
of so-called “free” electrons, whereas cited. At these temperatures the elec- 


Fig. 2: Two con- 
duction processes 


Fig. 3: (right) Con- 
duction centers 


ELECTRONS FLOW TO RIGHT WATER FLOWS TO RIGHT INTRINSIC 
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in Transistors and Related Devices 


characteristics and their applications in transistors. New p-n-p 


size, high gain, low noise, high efficiency and improved stability 


trons are torn ioose from their bonds 
and can move about and conduct 
electricity. The heated insulator has 
now become what is termed an in- 
trinsic semiconductor. There is no 
sharp distinction between insulators 
and intrinsic semiconductors. If the 
electronic bonds are easily broken, 
then a noticeable amount of conduc- 
tion will take place even at room 
temperature, and the material is 
called a semiconductor. 


Two Conductivity Processes 


In reality, two conductivity proc- 
esses take place simultaneously in an 
intrinsic semiconductor as shown in 
Fig. 2. IY an electric field is im- 
pressed on the semiconductor, elec- 
trons will flow from left-to-right in 
the conduction band, just as the 
liquid will flow along the bottom of 
the nearly empty tube when tilted. 
This type of conduction is called 
n-type conduction. 


Neighboring electrons in the filled 
band, however, also can jump into 
the vacancy left by a flowing electron 
thus leaving new vacancies else- 
where. As the electrons fill up va- 
cancies they drift from left-to-right, 
the holes move right-to-left, just as 
the bubbles in the nearly filled tube 
move right to left when liquid is 
really flowing left to right. Since the 
holes move in the opposite direction 


to that of the electron in an electric 


field, they can be regarded for some 
purposes as + charges. This is 
called p-type conduction. 


Another source of holes and elec- 


trons are impurity atoms. Atoms 
with 5 valence electrons, i.e., with 
one extra valence electron (these 
atoms are called donors) may enter 
the lattice substitutionally and con- 
tribute to n-type conduction as shown 
in Fig. 3. Correspondingly, lattice 
defects or impurity atoms (called 
acceptors) with only 3 valence elec- 
trons instead of Germanium’s four 
can trap electrons, leaving unsatis- 
fied bonds, or “holes”, nearby which 
can contribute to p-type conduction. 
All these conduction processes are 


important in germanium. When con-° 


duction is principally by conduction- 
band electrons, a semiconductor is 
called n-type; when it is principally 
by holes, it is called p-type. When 
n- and p-type regions occur in tthe 
same crystal, the boundary between 
the p-type and n-type materials is 
called a p-n junction. 

A p-n junction itself comprises a 
rectifier which operates roughly as 
sketched in Fig. 4, where for sim- 
plicity the only charges shown are 
those contributing to conduction: If 
the p-region is made positive, the 
holes move right-to-left, electrons 
move left-to-right. They move to- 
ward each other and recombine. The 
forward voltage need only be enough 
to keep this current going. If p- 
region is made negative and the n- 
region positive, then holes and elec- 
trons move away from each other. 
The region between has its movable 
charges removed and thereby be- 
comes an insulator. 


The back current should be com- 
posed mainly of hole-electron pairs 


3 
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Fig. 4: Rectification by a P-N Junction 


created thermally in this region and 
should be expected to increase rap- 
idly with temperature. 


Diffusing Impurities 


At GE a process for diffusing 
donor and acceptor impurities into 
germanium so that n-p junctions can 
be produced at will has been devel- 
oped. This process is described by 
Hall and Dunlap of the General Elec- 
tric Research Laboratory (‘‘Physical 
Review”, Nov. 1, 1950). Character- 
istics for a typical rectifier made in 
this way appear in Fig. 5. Similar 
units have been made which will 
withstand inverse potentials greater 
than 700 volts, drawing less than 
two milliamperes leakage current. 
These units can be broken down re- 
peatedly by high inverse voltage 
without permanent damage. The 
peak current densities in the for- 
ward direction are of the order of 


Fig. 5: (left) E-I characteristics in diffused P-N junction germanium rectifier. Fig. 6: (right) P-N junction transistors 


AMP. FORWARD 
1.000} 
i a ae ot? Ee 
oo @ 
750-44 (+.6 V) oO. + ms ! 
| 
Zan m eke 
EMITTER | | | COLLECTOR EMITTER | COLLECTOR 
500 “t- | “TO | 
ae pew 
! o- | + = ! -.| . : 
et baie 
2504 (+.4V) 3 : | 4 + 1 H 
VOLTS INVERSE | BASE | | BASE | 
~400 -300 -200 -l00 
(-200 A) (-100 pA) P-N-P TRANSISTOR N-P-N TRANSISTOR 


TELE-TECH * December, 


DEVELOPMENTS IN TRANSISTORS (Continued) 


POINT CONTACT 


P-N JUNCTION (P-N-P) 


Fig. 7: Comparison of transistors 


hundreds of amperes per square cm. 
and the efficiency of these diffused 
rectifiers is better than 99%. This 
compares to efficiencies in the 80’s 
for tubes, in the 70’s for selenium 
rectifiers. 


Barrier Layer 


The p-n junction transistor is a 
logical consequence of the single p-n 
junction rectifier. Returning to Fig. 
4, note that a p-n junction rectifies 
by the virtue of a barrier layer 
which is non-conducting only be- 
cause there are no carriers in it. If 
the barrier is thought of as a hin- 
drance to current flow, this hin- 
drance is more analogous to a desert 
than to a mountain. When carriers 
are introduced into the barrier re- 
gion, conduction does take place. One 
way to introduce carriers is to heat 
up the device. This however, is not 
an easily controllable method. Another 
way is to shine light upon the junc- 
tion. This can photo-electrically ex- 
cite hole-electron pairs. A family of 
photo diodes or photo transistors 
using this mechanism has come into 


being. The control method most ap- 
plicable to electronic circuits, how- 
ever, is injection of carriers by con- 
duction through a p-n junction. 

By a process developed in the Elec- 
tronics Laboratory of General Elec- 
tric, based on the diffusion process 
mentioned above, two p-n junctions 
are arranged back to back in a single 
crystal of G. as shown in Fig. 6. 
This particular transistor consists of 
a sandwich of two p-type regions 
separated by an n-type region. Sepa- 
rate electrical contacts are made to 
each region. Two diodes are thus 
formed, back to back. The right-hand 
diode will be operated in the inverse 
direction. The left one will be op- 
erated in the forward direction, in 
which hole and electrons flow toward 
each other. Some of the current flow- 
ing across the left p-n junction is in 
the form of electron flow to the left, 
some consists of holes moving to the 
right. In particular, if there is a 
greater density of holes in the p-type 
region than of conduction electrons 
in the n-type region, most of the 
current crossing the barrier will be 
in the.form of holes. The p-n junc- 


Fig. 9: Curves of Class A efficiency —tubes vs transistors 
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tion is not a barrier for holes mov- 
ing from left to right, and most of 
these injected holes can reach the 
collector and appear as current in the 
collector circuit. To put it very sim- 
ply, the leakage current through the 
right hand junction has been in- 
creased by hole injection through the 
left hand junction. The ratio of 
changes in collector current to the 
changes in emitter current is called 
alpha. If the collector current were 
injected 100% as holes, and if none 
of these recombined with electrons 
before reaching the collector, alpha 
would be unity. In practice, however, 
alpha is never quite unity. 

The n-p-n junction transistors op- 
erate in a corresponding way shown 
on the other sketch in Fig. 6. In 
this case, the emitter injects elec- 
trons into the p-type base material, 
and these electrons are collected by 
the positively biased collector. 


Operating Principles 


At this point, a comparison in 
operating principles with the older 
point contact transistors is in order. 
Fig. 7 shows them side by side. In 
the point contact transistor, as in 
the new p-n-p types, the emitter in- 
jects holes into n-type germanium, 
and these holes appear in the barrier 
region of an inverse biased recti- 
fier. In the case of the point contact 
transistor, however, there is a physi- 
cal multiplying effect, resulting in 
more current being collected than 
was originally emitted, 1.7 times as 
much for a typical unit, (i.e., alpha = 
1.7). Herein lies the fundamental 
distinction between the two types. 
The new p-n-p or n-p-n junction 
transistors have alpha less than 
unity. When alpha is greater than 
unity, as in the point contact transis- 


(Continued on page 58) 
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Microwave Hybrids 


Isolation, matching and usage characteristics of the 


“Magic T" and "Rat-race”" in waveguide duplexing and mixing 


By FRANK BRADLEY 


Reeves Instrument Corp. 


215 East 91 St. 
New York 28, N. Y. 


ICROWAVE hybrids are wave 
guide configurations having two 
input arms and two output arms. 
The term hybrid is used because of 
the high degree of isolation between 
the two input arms analagously to 
the hybrid coil of telephone practice. 
In general, power at either input di- 
vides equally between the two output 
arms while power at one point is at- 
tenuated roughly 30 db in going from 
one input arm to the other input 
arm (see Fig. 1). Thus two micro- 
wave input signals may be coupled 
into the two input arms without feed- 
through, each output being half the 
sum (algebraic) of the inputs. Fig. 
2 shows pictorially the two types of 
hybrids to be described. Fig. 2a 
shows the “magic T” or hybrid junc- 
tion. Fig. 2b shows the “ratrace” 
or hybrid circle. These are by no 
means the only hybrid types; they 
are, however, probably the types 
most commonly used at present. 
The primary radar application of 
hybrids is in duplexing and in mix- 
ing. Duplexing is accomplished in 
conjunction with a T.R. switch tube 
to permit transmission and reception 
by means of a single antenna. Mix- 
ing is accomplished using the hybrid 
to add the signal and local oscillator 


energy while isolating the local os- 
cillator and signal sources. The use 
of hybrids is not limited to these ap- 
plications however. They are useful 
wherever the sum, difference, or sum 
and difference of a pair of microwave 
voltages is needed. 

Some basic microwave concepts are 
necessary to the understanding of 
hybrids and these therefore, will be 
discussed in a qualitative way. 


Wave Guides 


Wave guides are used for the 
transmission of microwave power be- 
cause of their relatively large power 
handling capacity and small power 
attenuation characteristics compared 
with cable-type systems; the rela- 
tively small cable dimensions re- 
quired for the transmission of short 
wavelength energy in the “dominant 
mode” introduces voltage breakdown 
problems at high power levels in co- 
axial cable and the cable dielectric is 
slightly “lossy.” Power. may be 
propagated in wave guide theoreti- 
cally in an infinite number of 
“modes” corresponding to the type of 
wave excited in the guide. 

However it is necessary to be able 
to specify the field distribution at the 
antenna end of the wave guide and 
along the guide in order to provide a 
uniform radiation pattern and pre- 
dictable characteristics at any point 
in the guide. It is therefore neces- 
sary to control the mode. This is 
done by constructing the guide so 
that for a specific frequency or fre- 


quency range only the “dominant 
mode” will be propagated. Then when 
an irregularity in the guide such as 
a corner or a slight projection, causes 
the scattering of the dominant mode 
wave and the excitation of higher 
modes at some point, these modes will 
be attenuated and the energy trans- 
ferred back to the dominant mode 
within a very short distance of the 
discontinuity. 

In the case of circular guide it is 
difficult to maintain polarization. of 
the dominant mode. A slight de- 
formation in the circular cross-sec- 
tion causes resolution of the domi- 
nant mode into a pair of dominant- 
mode waves. The succeeding recom- 
bination of the two waves in general 
changes the polarization. The domi- 
nant mode for rectangular wave 
guide however has its polarization 
fixed by the unequal dimensions of 
the guide. 

The relative dimensions of a and b 
with respect to 2 shown in Fig. 3 are 
sufficient to assure that only the 
dominant mode will be transmitted 
with all others being suppressed. Be- 
cause of the polarization problem, the 
circular wave guide is used only in 
short runs and where symmetry is 
required, for example in rotating 
joints. 

Thus in general, rectangular wave 
guide of the dimensional charac- 
teristics given in Fig. 3 is used. The 
dominant mode in this case is charac- 
terized as the TE,, mode, Fig. 4. In 
the case of rectangular guide, a 
mode, or distribution of energy 
designated TE has only transverse 


Fig. 1: (left) Block diagram of hybrid. Fig. 2 a: (center) “Magic T” or hybrid junction. Fig. 2b: “Rat-race” or hybrid ring 
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MICROWAVE HYBRIDS (Continued) 


components of the electric field. Simi- 
larly a TM mode has only transverse 
components of the magnetic field. 

The subscript notation indicates 
the number of half wavelengths or 
maxima of field intensity which fit 
transversely into the guide at cutoff 
frequency. The first number indi- 
cates the number of half wavelengths 
found along the y axis and the sec- 
ond number the half wavelengths 
along the x axis, (Fig. 3). Thus the 
TE,, mode has no variations in elec- 
tric field along the narrow face and 
one maximum along the wide face. 
The dominant mode is the only propa- 
gated mode in Fig. 4 because two 
half wavelengths will not fit trans- 
versely in the guide. 

In the remaining discussion the 
ideal condition of all guides having 
the same characteristic impedance 
and each branch being terminated in 
its characteristic impedance will be 
assumed. This implies that no reflec- 
tions will be set up in the guide so as 
to produce standing waves and so up- 
set the conditions assumed in the fol- 
lowing description. A brief descrip- 
tion of the effects of standing waves 
is given in the description of hybrids. 


Junctions 


Series—The series junction, Fig. 5, 
consists of a wave guide with a side 
arm leading out of the wide face. 
Fig. 5b is a section of the junction 
showing lines of electric intensity for 
the TE,, mode. The lines are drawn 
in successive positions of wavefront 
to indicate what happens to power 
applied at the series arm. As may be 
seen from Fig. 5b, equal and out-of- 
phase signal intensities are propa- 
gated in the two guide arms. 


Fig. 4: (left) TEx. mode in rectangular waveguide. Fig 


Shunt—In the case of the shunt 
junction, the opening in the guide is 
in the side wall. Fig. 6b shows suc- 
cessive magnetic lines of force indi- 
cating the manner in which power di- 
vision occurs. It is evident that 
power leaving the junction in both 
directions is in-phase. 


Hybrids 

Magic T—The magic T consists of 
a common series and shunt junction. 
Examination of figure 2a in conjunc- 
tion with Figs. 5 and 6 will indicate 
that the cross-coupling between the 
input arms is small. The energy 
coupled into the shunt arm from the 
series arm is small since the shunt 
arm junction is a region of zero elec- 
tric field intensity. The same is true 
of energy coupled in the opposite di- 
rection from the series arm to the 
shunt arm although the mechanism 
can not be simply explained. As dis- 
cussed previously, energy in the se- 
ries arm divides in an out-of-phase 
manner an energy in the shunt arm 
divides in an in-phase manner, giv- 
ing the voltage division indicated in 
Fig. 2a. 

If the output arms of the hybrid 
are not terminated in their charac- 
teristic impedance, power will be re- 
flected back into the junction and will 
be coupled into the input arms in a 
manner, dependent upon the standing 
wave set up, resulting in coupling be- 
tween the inputs. It is thus essential 
for hybrid characteristics that the 
arms be so terminated. 

Both junctions of the hybrid are 
mismatched since each input arm 
feeds two output arms with all arms 
having the same characteristic. im- 
pedance. To eliminate the mismatch, 
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eK < <3 TRANSMITTED ENERGY. 


Fig. 3: Waveguide dimensions 


reactance elements consisting of a 
post and an iris are used. The iris is 
placed in the series arm and the post 
in the through run of wave guide di- 
rectly in front of shunt junction 
(Fig. 7). The post extends upward 
into the series arm slightly. The iris 
is at the series junction and covers 
approximately one third of the cross- 
section. The iris functions primarily 
to eliminate the series junction mis- 
match, and the post the shunt junc- 
tion mismatch. This is, of course, an 
oversimplification since there is a 
considerable degree of interaction 
because the post affects both inputs. 

Concerning the term reactance. A 
small projection in a wave guide pro- 
duces a distortion in the TE,, mode 
in the neighborhood of the projection 
consisting of the original TE,, wave, 
a pair of TE,, “scattered waves,” 
and a group of higher modes. These 
higher modes are damped out within 
a very short distance from the pro- 
jection because the dimensions of the 
wave guide permit propagation of 
only the dominant mode. 

However in the region of the pro- 
jection, the storage field of the higher 
modes exists. If the modes excited 
are predominantly TM type (Trans- 
verse Magnetic), the stored energy 
is primarily electric and the projec- 
tion behaves as a capacitance. If the 
modes are predominantly TE type 
(Transverse Electric), the stored en- 


. 5a-b: (above right) Energy division in series junction and Fig. 6: In shunt arm 
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ergy is primarily magnetic and the 
projection behaves as an inductance. 

The frequency sensitivity of the 
Magic T arises because of the post 
and iris. The reactance, and conse- 
quently the impedance match of the 
hybrid, varies with frequency, limit- 
ing the frequency range over which 
the hybrid can be operated. 

Ratrace—A sectional view of the 
ratrace is shown in Fig. 8. It con- 
sists of a wave guide ring having an 
electrical length of 1144 X with four 
series junctions spaced at quarter 
wavelength intervals around half of 
the circumference as shown. Either 
arms B and D or arms A and C may 
be used as inputs. Energy coupled 
into the ring from arm D splits at 
the ring in an out-of-phase manner, 
each half of the energy traveling 34 
\ to the diametrically opposite point 
where it is still out-of-phase setting 
up within the ring a pure standing 
wave (zero losses are assumed) hav- 
ing voltage minimums at A and C, 
and E and voltage maximums at B 
and F. Total destructive interference 
occurring at A establishes the volt- 
age minimum and the remaining 
maxima and minima occur at 4 Xr 
intervals around the ring. Energy 
incident at arm B also establishes a 
standing wave by the same mechan- 
ism with maxima at D and F and 
minima at A, C, and E. 

Arms C and A are series connec- 
tions at voltage minimum (i.e. cur- 
rent maximum) and will thus receive 
equal large amounts of power from 
both inputs. Since equal amounts of 
power are drawn at A and C, the D 
arm power proceeding past A toward 
B and past C toward B is equal so 
that the D-input standing wave is not 
affected in the region ABC. Simi- 
larly the B-input standing wave is 
not affected in the region CDEFA 
because equal and out-of-phase ener- 
gies pass A and C toward E. 

Cross-coupling between the inputs 
is small because each is a series junc- 
tion located at a voltage maximum 
(i.e. current minimum) and so ideally 
draws no power. Thus the essential 
hybrid characteristic of isolation be- 
tween inputs is maintained. 

Note that energy input to B di- 
vides between A and C equally with 
the energy at both A and C having 
travelled equal distances. Thus the 
A and C outputs of the B.inputs are 
in-phase. However the A and C out- 
puts, due to the D input, are out-of- 
phase because the distance DC and 
DEFA differ by a half wavelength. 
Thus the phase relationship indicated 
in Fig. 2B are justified. A source of 
reflection in the hybrid ring is the 
impedance mismatch resulting if the 
ring and all arms are wave guide 
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Fig. 7: (left) Interior view of hybrid junction. Fig. 8: (right) Sectional schematic of 
hybrid ring. Fig. 9: (below-left) Balanced mixer. 


Fig. 10: (below-right) Duplexer 
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having the same dimensions. Under 
these circumstances a generator hav- 
ing an internal impedance of z, is in 
series with two loads both having in- 
ternal impedance of z,. This is cor- 
rected for by reducing the narrow 
dimension of the wave guide ring to 
give the ring an impedance of \/2/2 
times the arm impedance. 

The ratrace is frequency sensitive 
by virtue of the 44 4 critical dimen- 
sion within the ring which, of course, 
can only be exact for a specific fre- 
quency. 


Applications 


Balanced Mixer—A balanced mixer 
which combines signal and local os- 
cillator energy is shown in Fig. 9. 
By virtue of the power split in the 
hybrid, each crystal receives equal 
local oscillator power and equal radar 
echo power. The radar echo signal 
i-f is out-of-phase at the two crystals 
because of the out-of-phase split at 
the series junction. The local oscil- 
lator power is inhérently “noise 
modulated” because of klystron char- 
acteristics and the i-f component of 
this noise modulation appears in the 
crystal outputs along with the i-f 
formed by the beating of the radar 
echo with the local oscillator signal. 
The local oscillator noise component 
of the i-f is in-phase at the crystals 
because of the in-phase split at the 
shunt junction. 

In order that the radar echo i-f 


signals will add, it is necessary that 
the crystal outputs be added after a 
phase inversion. In this case the local 
oscillator noise components in the 
output of the crystals are out-of- 
phase and local oscillator noise can- 
cellation as well as signal addition 
results. It is, of course, impossible to 
obtain crystals of identical sensi- 
tivities so that complete local oscil- 
lator noise cancellation cannot be 
obtained. However a significant re- 
duction in noise results with an at- 
tendant improvement in performance 
of the receiver. 

Duplexer—In order to accomplish 
duplexing in the most advantageous 
manner with hybrids it is necessary 
to use the T. R. tube. This is a gase- 
ous type tube which is maintained 
at the threshold of ionization by a 
“keep-alive” voltage impressed across 
it. The magnitude of voltage present 
during the transmitter pulse is suffi- 
cient to ionize the T. R. tube. In this 
condition the T. R. is effectively a 
short across the wave guide and in- 
cident transmitter pulse energy is re- 
flected. During the radar echo period 
however, the T. R. tube is de-ionized 
and the radar echoes, which are not 
of sufficient strength to ionize the 
T. R. tubes, are coupled through into 
the receiver section of the plumbing. 

In the duplexer, Fig. 10, the mag- 
netron pulse is divided between arms 
A and B of the upper hybrid with 


(Continued on page 91) 


Receiving Antennas 


Three-year field tests near Washington, D. C. 


for UHF operation on basis of electrical 


By E. O. JOHNSON and J. D. CALLAGHAN 


Radio Corporation of America, 
Camden, N. J. 


EQUIREMENTS for the recep- 
tion of television signals on the 
UHF band (470-890 MC) are much 
the same in many respects as on the 
existing VHF band (54-216 MC). 
For the more difficult fringe areas, 
or locations where reflections are 
severe, special types of antennas will 
be needed, just as they are in VHF. 
Of the wide variety of special 
UHF antennas designed and tested 
during field tests in Washington and 


Stratford, near Bridgeport, Conn., 
from 1948 to the present, several 
types have proved so outstanding in 
their simplicity, economy, and per- 
formance, that it is felt they will 
find additional widespread use where 
maximum performance and reliabil- 
ity are primary considerations. 
Each of these special types pos- 
sesses properties peculiar to its in- 
dividual design, and these types 
should provide a choice that will 
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Fig. 4: Fan dipole 


meet the requirements of even the 
most difficult locations. 

While the factors of performance, 
size, ease of installation, appearance, 
strength, cost, and availability of 


materials must all be considered in ~ 


UHF antenna design, this discussion 
will be limited to performance, as 
determined by the electrical charac- 
teristics. 

Antenna characteristics are classi- 
fied here according to gain, directiv- 
ity, and bandwidth, as follows: 

Gain—Antennas may be roughly 
classed as “low gain” or “high gain,” 
depending on their design for use in 
strong signal areas or weak signal 
areas. It should be noted that in all 
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Fig. 5: Fan dipole gain 


Figs. 1-3: (Left) Diagrams showing (above) horizontal field 
patterns for Channel 2 dipole and reflector, (center) VHF fan- 
type dipole and reflector, (bottom) VHF double V antenna 
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Fig. 6: Horizontal field pattern showing directivity of fan dipole 
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the gain curves shown, the O db ref- 
erence line is the gain of a thin half- 
wave dipole adjusted to resonance at 
each individual frequency. Thus, any 
given point on the gain curve refer- 
ences the antenna under discussion 
back to a half-wave-length dipole 
resonated for that particular fre- 
quency. The antennas shown have 
been designed to work into a bal- 
anced 300-ohm line, the gain curves 
were obtained by using a 300-ohm 
load at the antenna, and the refer- 
ence dipole was also matched into 
300 ohms. 


Directivity—This can vary from 
the low-gain omni-directional an- 
tenna, which receives from all direc- 
tions, to the highly specialized uni- 
directional antenna, which has a very 
narrow angle of reception from one 
direction only, thus discriminating 
against unwanted signals. Direc- 
tivity can be further broken down 
into horizontal and vertical planes. 
Horizontal directivity can often be 
used to great advantage in reducing 
reflections and multi-path cancella- 
tion of signal from objects in direc- 
tions other than that of the trans- 
mitting station. Vertical directivity 
is often very useful in removing the 
effects of signal cancellation due to 
reflection from the earth or other 
objects either above or below the 
path between the receiving antenna 
and the transmitter. This also makes 
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for UHF Television 


and Bridgeport, Conn. reveal antenna types best suited 


performance, mechanical simplicity, and cost economy 
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stacked fan dipoles. 


the placement of the antenna less 
critical. Flutter of signal caused by 
airplanes is often substantially re- 
duced by an antenna with high verti- 
cal directivity. Since high directivity 
and high gain usually go hand in 
hand, the so-called “fringe area” 
type of antenna is very useful in 
metropolitan areas to eliminate re- 
flections or multi-path conditions. 
Bandwidth—Antennas may also be 
classified as to their bandwidth, i.e., 
their ability to receive signals ef- 
ficiently over a wide range of fre- 
quencies. Since the UHF spectrum 
covers 70 television channels, the de- 
sign of these antennas sometimes 
seems unconventional when compared 
to the usual type of antenna de- 
signed for single-channel operation. 


VHF Antennas at UHF 


Most VHF antennas are not very 
satisfactory at UHF, except in me- 
dium and high signal strength areas 
which are free from reflection prob- 
lems. Their general UHF character- 
istics are: 

Gain—Low, varying from approxi- 
mately 10 db below a resonant dipole 
to 3 db above that of a resonant di- 
pole when they are oriented for 
maximum response. 

Directivity—Poor in both the 
horizontal and vertical planes. This 
is due to the many lobes present 
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Figs. 7-10: (Left) Physical appearance of two-stacked (left) and four 
(Above) Gain vs frequency for the two types 


and the fact that the major lobe does 
not usually fall on the axis of the 
antenna. Figs. 1, 2, and 3 show the 
horizontal polar patterns of three 
widely used types of VHF antennas 
at 550 and 850 MC. 

These, as well as other polar pat- 
terns in this article, are shown in 
terms of relative voltage with the 
maximum lobe being equal to 100%. 
Because the television receiver is es- 
sentially a voltage-sensitive device, 
signals picked up by any of the minor 
lobes will appear on the receiver in 
the same relation as shown on the 
chart. Polar patterns are sometimes 
shown in terms of power, which will 
make the same antenna appear to be 
more directive. Thus, a minor lobe 
showing only 10% response in a 
power plot, will actually be 31.6% in 
voltage. 

Bandwidth—This is generally ade- 
quate, with the gain falling off some- 
what toward the high end of the 
band. A major disadvantage is that 
the main lobes shift direction with 
frequency, requiring separate orien- 
tation for stations operating on 
widely separated channels. 


Fan Dipole 


This dipole, shown in Fig. 4, is 
one of the simplest of all UHF an- 
tennas. The. antenna .is constructed 
of two triangles of metal, supported 
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Figs. 11-13: Physical appearance, gain vs frequency curve, and horizontal field pattern directivity for rhombic antenna 
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Figs. 14-16: Physical appearance, gain vs frequency curve, and horizontal field pattern directivity for stacked “V” antenna 


by a suitable insulator. Both trian- 
gles lie in the same plane, and the 
transmission line is attached to each 
apex. Its characteristics are as fol- 
lows: 

Gain—The gain is shown in Fig. 
5. It will be noted that this antenna 
shows some gain over a half-wave 
dipole because of its unique con- 
struction. 

Directivity — Typical directivity 
patterns are shown in Fig. 6. While 
a slight front-to-back ratio seems 
unusual for a dipole antenna, the re- 
duction in response in one direction 
is caused by the metal mast and 
mounting support. 

Bandwidth—As can be seen from 
Fig. 5, the bandwidth of the trian- 
gular shaped dipoles is excellent. 


Stacked Fan Dipoles 


The simple fan dipole can be 
stacked vertically, as shown in Figs. 
7 and 8. When properly phased, the 
gain of the two-stack fan dipole is 
_ that shown in Fig. 9, and that of the 
four-stack fan dipole is that shown 
in Fig. 10. 

This stacking will result in an in- 
crease of vetrical directivity, al- 
though the horizontal directivity will 
remain as shown in Fig. 6. 


40 


It will be noted that the bandwidth, 
while still good, is not quite as uni- 
form as that of the single fan dipole. 
This is mainly due to some frequency 
selectivity in the individual trans- 
mission lines used for phasing the 
dipoles. 


Rhombic Antenna 


Rhombic antennas have been built 
and used very successfully during 
all the UHF field tests. One of these 
is illustrated in Fig. 11. These rhom- 
bics have been adjusted for uni- 
directional operation and are usually 
terminated at the far end with a 
suitable resistor. The general char- 
acteristics are as follows: 


Gain—High, as shown in Fig. 12, 
making this antenna very well suited 
for fringe area operation. 

Directivity—This is also very good, 
as shown in Fig. 13. It will be noted 
that the major forward lobe is quite 
narrow in the horizontal direction, 
decreasing in width with increasing 
frequency. While some minor side 
and back lobes are present, these 
should give no trouble except in very 
severe cases of reflections or multi- 
path reception. Although the verti- 
cal directivity pattern is not shown, 


the major lobe in the vertical direc- 
tion is approximately three times as 
broad as that shown for the hori- 
zontal. 


Bandwidth—This is a broad-band 
type of antenna, showing a rising 
gain characteristic toward the high- 
frequency end of the band, which is 
very desirable. 


Stacked Rhombics 


Two or more of these rhombics 
can be stacked vertically, one above 
the other. When two of these an- 
tennas are stacked 12 inches apart, 
the result is an increase in gain of 
about 2 db across the entire band. 

This stacking also increases the 
vertical directivity, although _ the 
horizontal directivity will remain ap- 
proximately as shown in Fig. 13. 


Stacked “V” 


Two “V” type antennas stacked 
one above the other are illustrated 
in Fig. 14. This combination uses 
the same rods as a standard dipole 
made for Channel 2, and thus col- 
tains about the same amount of 
metal as a simple VHF dipole and 
reflector. It is a very efficient al- 
tenna, considering its simplicity of 
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Figs. 17-20: Sheet reflector-type antennas (1. to r.) Flat sheet, parabolic reflector, and corner reflector with gain vs. frequency curve 
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construction, and is relatively easy 

to mount on existing masts. It shows 
rec- the following characteristics: 
Gain—This is a relatively high- 
ori- gain antenna (as shown in Fig. 15) 
for use in medium and weak signal 
areas. It also shows an increasing 
gain characteristic with frequency, 
which is highly desirable to over- 
» is come both propagation and transmis- 
sion line losses which increase with 
frequency. 

Directivity—The directivity pat- 
tern, as shown in Fig. 16, indicates 
one narrow major lobe, plus multi- 
ple secondary lobes. This should be 
an- § adequate in most areas that are rea- 
sonably free of reflections. 

Bandwidth—The bandwidth of this 
d. antenna is excellent, covering more 
the than the required frequency spec- 
the @ trum. 


Sheet Reflector Types 


Sheet reflector-type antennas, 
wherein one or more dipoles are ar- 
-ked ranged in front of a large metallic 


ated J Sheet, have been in use for some time 
uses § ‘0 such applications as radar and 
pole Micro-wave transmission. 


con- Although they can take many 
a forms, three experimental types are 
and shown here, Fig. 17 showing dipoles 
arranged ahead of a flat sheet; Fig. 


(Continued on page 78) 
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Fig. 21: (Left) Horizontal directivity field pattern for corner reflector. Fig. 22: Vertical directivity field pattern for corner reflector 
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gain vs frequency for 6 element Yagi, (right) horizontal field pattern for latter 


Fig. 26: (Left) Helical antenna. 


Fig. 27 (Center) Stacked dipoles and reflectors 


Fig. 28: (Right) Slot type antennas may be used extensively on UHF-TV 
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N all TV stations, motion pictures 

and stills form a large percentage 
of TV daily programming. In most 
stations, image orthicon or icono- 
scope camera chains, costing upwards 
of $12,000.00 are used not only for 
motion pictures but for slides as 
well. 

A much simpler way of transmit- 
ting slides is by means of the flying 
spot scanner which uses familiar 
components in a simple arrangement 
capable of producing pictures of high 
resolution, excellent gradation and 
good signal-to-noise ratio. Not only 
is the scanner much cheaper initially 
than the image orthicon and icono- 
scope camera chains but the opera- 
ting cost is less since only one opera- 
ting technician is required. 

It is the purpose of this paper to 
evaluate the signal-to-noise capabili- 
ties of the scanner and discuss ex- 
perimental results. We will proceed 
using a step-by-step analysis which 
is applicable as well to other pick-up 
devices such as the image orthicon 
and the iconoscope. As a matter of 


fact, with some modification these 
methods may be used in the analysis 
of color television systems. 


Flying Spot Scanner 


The mechanical scanner had its or- 
igin years ago in the form of a per- 
forated disk rotating between «a 
source of light and the televised sub- 
ject. Because of the spiral nature 
of the perforations, as the wheel ro- 
tated the flying spot of light tra- 
versed vertically and _ horizontally 


Fig. 2: S/N vs photocathode current 
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across the scene. The latter was lim- 
ited to a rather small field which 
could be adequately covered by photo 
cell pick-ups. 

The advent of cathode ray tubes 
with phosphors of extremely short 
persistence makes possible highly effi- 
cient all-electronic flying spot scan- 
ners. Fig. 1 shows a cathode ray 
flying spot scanner in block form. 
The deflection circuits, driven by 
pulses from an auxiliary synchroniz- 
ing generator, deflect the cathode 
ray tube beam horizontally and ver- 
tically. A high voltage supply pro- 
vides 20 kv d-c for the cathode ray 
tube accelerating anode. These are 
the elements required for producing 
the flying spot of light. A projection 
type lens focuses the raster on the 
transparency to be televised. A con- 
densing lens gathers the light from 
all parts of the transparency for col- 
lection by the photo-cathode area of 
the photo multiplier tube. A video 
preamplifier raises the amplitude of 
the photo multiplier output signal 
for feeding into blanking and syn- 
chronizing inserter sections of the 
video amplifier. 

Because there is a limit on the 
light out of the flying spot cathode 
ray tube there is a limit to the sig- 
nal to noise capability of the system 
even with a highly efficient optical 
section. For any value of signal to 
noise below the limit there exists a 
minimum optical efficiency which 
must be maintained. A practical ap- 
proach in the design is to set a mini- 
mum standard on the signal to noise 
ratio and then calculate the effective 
aperture the optical system must 
have in order to reach this goal. 

There are a number of sources of 
random noise in the system of which 
the most important are (1) shot 
noise, due to the discrete particle 
nature of electron flow, (2) thermal 
noise developed in the load resistor, 
and (3) dark current due to thermi- 
onic emission. 


Shot Noise 


Because electrons flow as discrete 
particles and not with perfectly 
smooth continuity, a random noise 
current component exists. This cur- 
rent is a function of the average cur- 
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capabilities based on shot and thermal agitation noises and optical efficiency 
to r.m.s. noise ratio of 35 db considered satisfactory minimum standard 


rent in the circuit, and the frequency 
bandwidth of the following ampli- 
fiers. The square of the noise cur- 
rent. 
in?—2Zel Af 

where i, is the r.m.s. value of the 
noise current in amperes, e is the 
electron charge (1.59x10-!9 coulomb), 
I is the average current in amperes, 
and Af is the bandwidth in cycles. 


Thermal Agitation Noise 


The random motion of free elec- 
trons in the load resistance causes a 
random e.m.f. to be developed across 
the resistor. This potential is a func- 
tion of temperature, the resistance in 
ohms and the frequency bandwidth 
of the following amplifiers. The 
square of the developed noise voltage, 


e,2=4KTRAf 


where e, is the r.m.s. value of the 
noise potential in volts, K is Boltz- 
mann’s constant (1.374x10-2? joules 
per degree K), T is the absolute 
temperature in degrees Kelvin, R is 
the resistance in ohms and Af is 
the bandwidth in cycles. 

For a representative load resist- 
ance of 1000 ohms, e, is approxi- 
mately 10/uv. when f = 7.5 MC and 
T = 300°K. This may be neglected 
when we consider that in the 10— 
stage electron multiplier associated 


Fig. 3: <¢ (A), the P15 emission function 


4.0 
0.9 1 ae 
ORANGE 
k- UV y—t BLUE + GREEN ff 4 +t 
VIOLET YELLOW _RED 
0.8 t f 


| \ 
9, \ 
0.1 . 
0 
360 400 440 480 520 560 600 640 
A 1 MILLIMICRONS 


TELE-TECH « December, 1951 


& 


RELATIVE RESPONSE 
° 
w 


a }|_\\ 
‘ \ 


\ 


360 400 440 480 520 560 600 640 
X_N MILLIMIGRONS 


Fig. 5: Eye response to P15 excitation 


with 1P21 and 931A type photo mul- 
tipliers, both the signal and shot 
noise currents may be multiplied by 
as much as 100,000 times before flow- 
ing through the load. The shot noise 
voltage across the same 1000 ohms 
resistance would be of the order of 
2000/uv, 200 times as great as the 
developed thermal agitation noise 
voltage. 

The random noise due to thermi- 
onic emission is limited to 0.1/ua. in 


Fig. 4: y (A), the visual response function 
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the IP21, and 931A photo multiplier 
collector circuits. It is apparent, that 
compared to the shot noise, the dark 
current is a minor factor even in the 
dark. areas of a television picture 
having a contrast ratio as high as 30 
to 1. However, in some non-television 
applications such as the detection of 
very low light levels, the dark current 
may become the limiting factor. 


S/N vs. Photocathode Current 


At the signal to noise ratios re- 
quired for a good television picture, 
the shot noise due to the photocath- 
ode current is the most important 
noise in the system. Considering the 
signal to noise current ratio in the 
picture highlights or peak white 
areas, this becomes from in? = 2eIAf: 


s = 
nN \2eat 
The photocathode current: 

Tpe = 2eAf (s/n)? 
Where s/n is the minimum signal to 
noise ratio to be met in terms of peak 
signal and r.m.s. noise. Fig. 2 shows 
s/n in db plotted against photocath- 
ode current in microamperes. This is 
given for three different bandwidths: 
1 MC corresponding to a resolution of 
approximately 80 lines, 5 Mc for 


Fig. 6: Spectral response of an S4 surface 
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Fig. 11: Front view of FTL-93A Dual Scanner (Right) Operating controls 


resolution of 400 lines, and 7.5 MC 
for 600 line resolution. For any re- 
quired signal-to-noise ratio, the 
greater the resolution or system 
bandwidth the greater is the required 
photo cathode current to meet the 
signal-to-noise ratio. 


S/N Minimum Standard for TV 


What is a reasonable minimum 
standard for signal to noise? Sub- 
jective tests were made on several 
observers at the laboratories. The 
signal-to-noise ratio was varied until 
the picture was judged to be satis- 
factory. For the average, the satis- 
factory picture had a peak signal to 
r.m.s. noise ratio of 35 db. The 
system bandwidth was 8MC and the 
resolution was somewhat over 600 
lines. 

From the signal-to-noise vs. photo- 
cathode current curve, for 600 line 
resolution the photo-cathode current 
needed for a 35 db signal-to-noise 
ratio is approximately .01 micro- 
amperes. In a photo-multiplier tube 


FLYING SPOT SCANNERS (Continued) 


this small current is raised as much 
as several thousand times to a level 
of approximately 100 micro amperes. 


Optical Efficiency Requirements 


In determining the optical system 
efficiency needed a number of im- 
portant factors must be taken into 
consideration. The first is how much 
radiant energy is obtained from the 
cathode-ray screen, the second: what 
is the sensitivity of the photo-cath- 
ode, the third is, how closely do the 
radiated wave lengths match the 
wave lengths to which the photo tube 
is sensitive, and fourth, what is the 
spectral sensitivity curve of the color 
filter, if one is used. 

An ordinary tungsten filament 
lamp puts out a lot of radiant energy 
in the infra-red region but in the 
increasingly shorter wave lengths its 
output drops off. The cathode ray 
tube phosphor, which is of the P15 
type, has a rather different curve of 
radiant energy output vs. color or 
wave length. This is shown in Fig. 3. 


This is a relative response curve in 
terms of the watts per millimicron 
radiated at the peak wave length of 


390 millimicrons. The curve has 2 
peaks, the second being at approxi- 
mately 500 millimicrons, in the blue- 
green region. The latter peak is al- 
most 80% as high as the violet-ultra 
violet peak. 

A convenient means of obtain- 
ing quantitative information is to 
measure the emission of the P15 
screen by means of an eye-corrected 
photometer which would have the 
response curve shown in Fig. 4. 
This is the response of the so- 
called average human observer which 
was standardized in 1924 by the In- 
ternational Commission on Illumina- 
tion. It is a measure of efficiency 
in the conversion of radiant energy 
to visible flux. The peak efficiency 
is at 550 millimicrons. At this wave 
length, 650 lumens are produced for 
each watt of radiant flux. The eye 
response drops off on the average ap- 
proximately 30% at the blue wave 
length of 500 millimicrons and down 
to about 15% at the red wave length 
of 640 millimicrons. 

A visual photometer or the human 
eye looking at the screen of the cath- 
ode ray tube then sees the propor- 
tions shown in Fig. 5. 

As might be expected the ultra- 
violet component is completely lost. 
However, based on a measurement of 
the visible output of the P15 cathode 
ray screen and a knowledge of the 
spectral response curves of the phos- 
phor and the photometer response to 
the phosphor excitation, complete in- 
formation on the radiant energy out- 
put vs. wave length may be obtained. 

The tools to help answer the first 
question of how much radiant energy 

(Continued on page 95) 


Fig. 7: (Left) Photomultiplier response to P15 excitation. Fig. 8: (center) Filter response Corex 
5970(1/.). Fig. 9: (right) 931 and 1P21 photomultiplier response to P15 excitation through filter. 
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Nuppressiné Microwaves by Zonal Sereens 


New system, developed at National Bureau of Standards, allevi- 


ates service interruptions resulting from ground reflection effects 


METHOD based on the classical 

Huygens- Fresnel diffraction 
theory for the suppression of ground- 
reflected waves which are present 
in microwave radio link operations 
has been developed by H. E. Bussey 
of the National Bureau of Stand- 
ards. This system alleviates service 
interruptions which result from 
ground reflection effects in line-of- 
sight microwave communications. 

Interruptions in line-of-sight 
microwave communications may oc- 
cur when the direct wave from the 
transmitter and the ground-reflected 
wave destructively interfere with 
each other at the receiver. Although 
it is possible to set the receiver at 
a point of constructive interference, 
subsequent atmospheric changes usu- 
ally shift the spatial interference 
pattern (the so-called lobe pattern) 
of the source and its image suffi- 
ciently so that an interference mini- 
mum frequently occurs at the re- 
ceiver. 

In the NBS method, reflected-wave 
suppression is achieved by setting a 
small screen of the proper size on 
the ground at the “reflection point” 
in the path. The reflected wave at 
the receiver is then substantially 
diminished, to an extent depending 
on the smoothness of the ground 
plane. The screen is designed to 
block only a small part of the re- 
radiation from the ground to the re- 
ceiver; the remainder of the reflected 
radiation adds up to zero at the re- 
ceiver. The direct wave undergoes 
little or no modification during the 
suppression of the ground-reflected 
wave. 


Based on Optical Principle 


This technique is based on the op- 
tical principle that the wave field 
transmitted from a point source to 
a point receiver under free-space 
conditions becomes zero if half of 
the first Fresnel zone is blocked so 
that the remaining diffracted contri- 
bution of the zone is halved in am- 
plitude and unchanged in phase. The 
reduced contribution of the first zone 
is then cancelled by radiation from 
unblocked zones. 

One of the screens developed by 
NES takes the form of an opaque 
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quarter-circle. The screen is erected 
on the ground at a point along the 
transmission path where the reflected 
ray from the transmitter strikes the 
ground. The plane of the screen is 
perpendicular to the path, and its 
radius is equal to that of the first 
Fresnel zone in this plane. Thus, 
the quarter-circle blocks one-half of 


the first Fresnel zone for the ground 
reflected wave; according to optical 
theory, the remaining contribution 
from this zone is cancelled and the 
effect of the image source is effec- 
tively eliminated at the receiver. 
There is also a large area surround- 
ing the receiver position in which 
(Continued on page 74) 


Fig. 1: (below, left) Nullifying effect of ground at receiver by placing opaque screen 
between transmitter (T) and receiver (P). Ground reflections are considered as origi- 


nating at (T’) below reflecting plane and 
passing through (S) and its image (S’) 


Fig. 2: (right) Zonal screens developed for 


are radiating toward receiver along path 


partial or complete suppression of micro- 


wave ground reflections. Screen dimensions are given in fractions of radius of first 


Fresnal zone; the outside circle of each 
drawing represents the periphery of the 
plane. Dashed lines through centers of 
circles denotes ground plane. In practice 
only upper half of screen is constructed 
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Fig. 3: Receiver-recording of signal strength vs height and time of microwave radio 
relay with and without zonal screens. With no screen, and receiver descending from 
four to zero meters, reflected ray interference creates well defined path. With two 
triangular suppressing screens, and receiver ascending from zero to four meters in- 
fluence of reflected wave is almost eliminated 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


WER 


Edited by John H. Battison 


Simplified Switching 
of Studio Turntables 


SIDNEY FELDMAN, WHOM, New 
York, N. Y. 


T WHOM, the RCA 76-C console 
controls two studios; one on each 
side of the master control room. Each 
studio has two turntables, and the 
technician has to select the set of 
turntables corresponding to the studio 
in use at the time. Originally, this 
was done by having the turntables 
come up to two different sets of but- 
tons on the mixer 5 and 6 inputs on 
the console. However, it was soon 
evident that this additional operation 
involved an increase in the length of 
time required to make a switch-over 
when switching from one master 
control studio to the other. Most im- 
portant, the chance for human error 
was increased. 

To simplify matters two mechan- 
ically-ganged DPDT anti-capacity 
switches were installed on the con- 
sole, between the monitor volume con- 
trol and the channel 1 mixer. At this 
location the Phone Monitor—Remote 
—Program switch was located. Hav- 
ing no use for this feature, the 
switch was removed and the circuits 
connected for operation in center po- 
sition. 

Utilizing spare terminal-board 
space existing in the console, the two 
turntables in one studio were wired 
to one side of the ganged switches 
and the turntables in the other studio 
were wired to the other side of the 
switches. The output of the switches 
was then connected to the turntable 
1-2 console buttons. With this change 
in the console the proper set of turn- 
tables are selected by throwing a 
’ single switch. 


Defense Alerting Monitor 


ALLEN BELL, Chief Engineer, 
WCLI, WELM, Corning, N. Y. 


HE new CONELRAD regulations 
require broadcast stations to 
monitor an alerting station. WCLI is 
using an extremely simple circuit to 
accomplish this. A “Zenith” Major 
FM set is used and includes an ac 
isolation transformer for safety. The 
circuit consists of a sensitive relay 
in the limiter grid circuit. 
When energized by the signal this 
relay contacts ground; the last audio 
grid muting the receiver. If the car- 
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Readers are invited to contribute 
their own suggestions which should be 
short and include photographs or rough 
sketches. Typewritten, double - spaced 
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be paid for material used. 


rier is interrupted, the relay is re- 
leased and audio operates. The non- 
energized contact is moved back far 
enough so that when once released, 
the relay contacts will not be ener- 
gized by the limiter current, and the 
audio remains on. As an indication 
of failure of any receiver part and a 
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Defense monitor alerted by carrier 


double check on alerting the engineer 
on duty, the relay operates a bell in 
the non-energized position. The bell 
will ring until turned off. 

The relay is reset by pressing the 
reset button which applies about 12 
volts to coil. Batteries must be in 
correct polarity to aid limiter grid 
current. One advantage of the ac-dc 
series filament circuit is that fila- 
ment failure of any tube gives an im- 
mediate alarm. The circuit can be 
easily adapted to AM receivers by 
inserting the relay in the diode de- 
tector load circuit. 


Transmitter Quality Monitor 


GLEN SOUTHWORTH, Chief Engi- 
neer, KBKH, Pullman, Wash. 


N many instances it is considered 
desirable to make a constant aural 
“off the air” check of transmitter 
quality in order to insure that a de- 
fective component does not cause ex- 
cessive audio distortion which might 


seriously impair the intelligibility or 
musical qualities of the transmission. 

An interesting solution to the prob- 
lem of continuous monitoring has 
been the use of a “Tin Listener,” de- 
signed to give an audible or visual 
alarm when distortion in the trans- 
mitting equipment rises above a cer- 
tain limit or gain characteristics 
change. With this type of distortion 
analyzer, output is compared with a 
portion of the input signal in such a 
manner that cancellation of all but 
the distortion products occurs. The 
resultant signal is amplified, recti- 
fied, passed through a suitable RC 
time delay network, and used to op- 
erate a relay and associated warning 
device. The main distinction in the 
case of the tin listener is the fact 
that it is designed to work with a 
dynamic signal of varying frequency 
and amplitude content, rather than 
a single tone, steady state, signal. 

The carrier output is sampled by 
means of a diode detector, and the 
detected signal is mixed and balanced 
with an out-of-phase-signal from the 
studio line. The resultant distortion 
products are then amplified by a one 
or two stage amplifier, depending 
upon the input voltage available, rec- 
tified, passed through a resistance 
capacitance delay network and ap- 
plied to the grid of a triode with a 
relay in the plate circuit. Unbalance 
in the input circuit causes a negative 
potential to be applied to the triode 
grid, thus opening the relay and op- 
erating the alarm. 

The RC time delay network is of 
considerable importance in a device 
of this kind as it tends to prevent 
instantaneous distortion from oper- 
ating the warning device. For exam- 
ple, it may not be practical to obtain 
balanced phase and amplitude char- 
acteristics over the entire audio 
range and if time delay were not in- 
corporated, intermittent sounds with 
frequency components at the ends of 
the audio spectrum, such as bass 
drum or cymbals, would cause op- 
eration of the warning de‘tice. 

The “Tin Listener” may be in- 
itially adjusted with an audio oscil- 
lator and the sensitivity adjusted 
that the relay will open at the de- 
sired percentage of unbalance. Mid 
range adjustment from 200 to 3000 
cps is most important as the maxi- 
mum amount of energy in most 
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: sounds is in this region, and with 
: modern equipment little difficulty 
0 should be experienced in holding 
"i phase distortion over this range to a 
g low value. Once adjusted with the os- 
e cillator, the device may be tested 
ot with complex signal material, such 
a as band or orchestral renditions. 
y While in operation, the device may 
n be conveniently tested by introducing 
a5 or 10% unbalance at the input 
Ny and noting if the alarm functions 
ne properly after the required interval 
od produced by the time delay. 
ne As well as providing an extra con- 
on venience to the engineer on duty, the 
ne tin listener may prove useful in de- 
ng tecting equipment defects in the in- 
10 tervals between regular maintenance 
ce checks. An extra circuit, which may 
p- be considered desirable, will give an 
“a alarm in the event of failure of stu- 
ce dio equipment or line trouble. This 
ve circuit, shown in the diagram, recti- 
de fies a small portion of the incoming 
)p- audio signal, passes the resultant 
voltage through a RC network with 
of a time constant of 10 to 20 seconds, 
ice and applies the potential to the grid 
ont of a triode with a plate circuit relay. 
ov In the event of program failure the 
m- voltage will drain away from the 
ain triode grid with consequent opera- 
are tion of a warning device or auto- 
dio matic switching of program lines. 
in- 
ith Fool-Proof Remote Cue Feed 
of ff R. S. HOUSTON, 18 Oak Lane, 
= Haverstown, Pa. 
ITH many makes of broadcast 
in- consoles, it is often necessary to 
cil- use two hands in order to bring in 
sted a remote. One hand throws the cue 
ae switch from cue to broadcast, and 
Mid the other opens the fader. In the 
000 case of announcer-operator stations, 
: this often means leaving the mike 
axl- @ open during the operation with at- 
nost tendant noise, or at best, preventing 
1951 
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Transmitter quality monitor provides distortion indication through audio harmonics 


the announcer from hearing the 
start of the broadcast. But often fad- 
ing is necessary. The standard faders 
with “cue” taps on the last step can 
be used in a cue feed circuit. 

In this usage, the “Q” tap of the 
fader is connected to a source of 
cue. As long as the fader is closed, 
cue is fed back to the line, and test- 
ing can also be conducted without 
fear of unwanted signals on the air. 
When the line is thrown on the air, 
the first step cuts the cue, and fad- 
ing-in is possible from there with 
one hand. With most consoles this 
change can be readily incorporated 
with no circuit changes, other than 
addition of the cue connection to the 
fader. Cue is still fed to other lines 
in the usual manner, but cue to the 
line in question is fed back through 
the fader, with the key in the “mix” 
position. Since these faders are of 
the unbalanced type, it may be desir- 
able to incorporate repeat coils on 
the input and output of the mixer 
and also the cue feed system. 

As an adjunct, a key could be put 
in the cue feed, so that a telephone 
could be used for talking to the re- 


mote operator. Or it could change 
the “Q” tap from cue to audition, so 
that the line could be checked with- 
out using the audition system in the 
last position. These are valuable 
especially with announcers running 
console. Some variations of faders 
determine where the off position is. 


Tape Recorder Modification 


BRUCE GLYCADGIS, WJEF, Grand 
Rapids, Mich. 

UR company recently purchased 

a number of Magnecord tape 
recorders, PT6-J amplifiers and 
PT6-AH. We planned to set up‘a 
number of them for rack use only. 
Ordinarily this is no great problem. 
The PT6-J amplifier has only two 
inputs; a 30 to 60 ohm balanced 
microphone input and an unbalanced 
high impedance bridging input. Nei- 
ther is very suitable for working 
into the output impedances of tele- 
phone lines and program amplifiers. 

An additional difficulty is the fact 
that when a jack is inserted into the 
bridging input, the recorder cannot 
be played back until the jack has 
been removed. The problem was 
solved by building a fixed pad to use 
in conjunction with the microphone 
input of the amplifier. This pad per- 
mits recording from any high level 
program source in the control room 
without appreciable loss in fre- 
quency response. 

The pad can be mounted on the 
terminals of the audio patch board 
(shielded line must be used as signal 
is low level after pad), or it may 
be mounted on the amplifier chassis. 
In both cases the connection to the 
amplifier is made with the proper 
Cannon microphone connector which 
makes it possible to remove the am- 
plifier for portable use or servicing 
without removing any external wir- 
ing. 


Fixed pad for use in conjuction with microphone input of amplifier 


100 
OHMS 


470,000 OHMS 


(MIKE INPUT To | 
PT6-J 
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Typical utility microwave reflector tower 


By CARL M. BACKER, 
Microwave Communications Section 
Philco Corp., Philadelphia, Pa. 


TILITIES find it extremely im- 
portant to have reliable and con- 
tinuous communication available to 
any point along their lines. The com- 
munication system used must provide 
telemetering, communication, and any 
other communication facilities re- 


quired. In the past, wire lines or 
power-line carrier equipment has 
been widely used to provide these im- 
portant services. Now, however, mi- 
crowave communication equipment is 
coming to the front as the best 
means of communication, and is 
therefore finding increasing applica- 
tion. Microwave towers are becom- 
ing a familiar part of the landscape 
along utilities lines. 

All microwave communication 
equipment up to the present time has 
been designed to include provision 
for multichannel operation by the 
- use of multiplexing. The two most 
widely used systems of multiplexing 
today are termed time division and 
frequency division multiplexing. 

A typical channel arrangement for 
a utility is shown in Fig. 1. With 
this arrangement, the facilities pro- 
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Microwave 


Time and frequency division multiplexing most popular 


communications; telemetering; supervisory and fixed 


vided include communication for 
either trunk or party-line service, 
telemetering, supervisory control, 
fault alarm, and power relaying. The 
type of equipment required depends, 
to a great extent, upon the type of 
multiplexing. 

A block diagram of.a communica- 
tion circuit which utilizes the fre- 
quency-division type of multiplexing 
is shown in Fig. 2. This type of 
multiplexing, in which each audio 
channel is associated with a subcar- 
rier is well known. The standard type 
of carrier uses amplitude modulation 
with single-sideband transmission 
and carrier suppression. The ar- 
rangement of frequency - division 
channels in the frequency spectrum 
is similar to that used in a wire-line 
system. 

Pulse modulation as used in time- 
division multiplexing (Fig. 4) has 
the inherent characteristic that only 
a single increment of a signal is 
transmitted at any one instant of 
time; that is, increments of each 
channel are transmitted in time se- 
quence. Several types of pulse-modu- 
lation systems, such as pulse ampli- 
tude modulation, pulse time modula- 
tion, and pulse code modulation, are 
available. 


Multiplexing Voice Channels 


The common denominator of the 
communications industry is the voice 
band, which extends from approxi- 
mately 200 to 3300 cps. In a time- 
division system, each of the voice 
channels may be further multiplexed, 
to provide narrow-band facilities 
such as telemetering, teletype, super- 
visory control, and power relaying. 

A carrier system makes it possible 
to obtain a number of independent 
telephone circuits over the main 
transmission path. (The single-side- 
band method of modulation is the one 
in general use because of its economy 
in bandwidth.) The usual carrier 
system accomplishes its operation by 
shifting the various 200 to 3300-cycle 
telephone bands to different fre- 
quency ranges, so that they are 
stacked one above the other in the 
frequency spectrum, as shown in Fig. 
3. For example, one telephone band 
might be shifted to the frequency 


range of 3800 to 6300 cps. This 
process of shifting the telephone 
bands is carried out in the carrier 
terminal equipment. When a wire 
line is used with carrier equipment, 
the operating length of the carrier 
system is increased by the use of car- 
rier repeaters at intermediate points. 
In the case of a microwave system, 
the operating length is increased by 
the use of repeater stations along the 
microwave path. 


Equivalent to 4-Wire Lines 


Utilities use both party-line opera- 
tion and trunk operation, to obtain 
maximum service with minimum 
equipment. Since a microwave relay 
system is equivalent in function to a 
four-wire line, a four-wire type of 
carrier system may be used with it. 


This permits the use of the same 


band of carrier frequencies for each 
direction of transmission. 

The usable bandwidth of a micro- 
wave equipment may be divided into 
several narrow bands by a system of 
frequency division. These narrow 
bands may be used for telegraph 
channels, telemetering, supervisory 
control, control of VHF fixed sta- 
tions, and power-line relaying. It is 
also possible to operate a microwave 
equipment without multiplexing to 
provide a single voice channel. The 
frequency-division type of multiplex- 
ing provides for the insertion of a 
basic voice band which may be used 
without the application of carrier 
equipment. This band corresponds to 
a physical circuit in a wire-line car- 
rier system. 

A portion of the frequency spec- 
trum between 300 and 3300 cps may 
be used for a service channel, fault 
alarm, VHF control, etc. Carriers 
and other facilities are inserted into 
the system at frequencies above 3300 
cps. The service channel may run 
the entire length of the microwave 
system. Carrier equipment may be 
used for bridging a microwave chan- 
nel at repeater points in order to 
provide party-line service for com- 
munication or certain other facili- 
ties. One or more channels may be 
dropped out at intermediate points 
along a microwave route by installing 
microwave repeaters on a back-to- 


TELE-TECH * December, 1951 


System Design for Utilities 


methods for obtaining such multichannel operations as voice, telegraph, and teletype 


VHF station control. Factors determining suitable microwave relay sites are described 


back basis, that is, by terminating a 
microwave system at voice frequen- 
cies in both directions at the inter- 
mediate point. 


Carrier Channels 


Carrier channels, when operated 
on either a frequency-division basis 
or a pulse-modulation time-division 
basis, may be used for a variety of 
purposes, and there is an increasing 
trend toward the utilization of a 
single channel for two or more serv- 
ices. For example, in a good many 
cases it may be desirable to combine 
telemetering and supervisory control 
of unattended stations. 

Supervisory control is usually ac- 
complished by the use of coded im- 
pulses between the control point and 
the outlying stations. It may also be 
accomplished by the use of a se- 
quency or combination of audio-fre- 
quency tones, the frequencies of 
which are selected so as not to be a 
multiple of any power frequencies or 
other frequencies likely to be en- 
countered on the remote-control line. 

The coded-impulse type of super- 
visory control utilizes a single car- 
rier channel to transmit the operat- 
ing impulses to the receiver stations. 
Since the equipment is operated on a 
four-wire basis, the same channel 
may be used to send a group of im- 
pulses back to the dispatching point, 
to indicate whether the desired op- 


Fig. 1: Channel layout for microwave communication system 


eration has taken place at the re- 
ceiving station. 

The use of supervisory control and 
telemetering in a microwave com- 
munication system is shown in Fig. 
5. From the block diagram it may be 
seen that the various units used for 
either supervision or telemetering 
may be operated on a frequency- 
division basis and applied to a voice 
band of 300 to 3300 cps. Either one 
of the two supervisory-control sys- 
tems mentioned above provides for 
the control of a specified number of 
equipments. The supervisory-control 
system originates and receives the 
information necessary to select the 
equipment which is to be controlled, 
to perform the desired operation, and 
to indicate whether the operation has 
been accomplished. The indication 
provided by supervisory control may 
be of the lamp type, to indicate 
whether a circuit breaker is open or 
closed, or it may be of the type pro- 
vided by the use of telemetering 


. equipment. 


Impulse-Duration Method 


The adequate use of telemetering 
enables a load dispatcher or system 
operator to have available at all times 
a complete picture of the conditions 
over which he is to exercise control. 
The best known and probably the 
most popular method of telemetering 
is the impulse-duration method. This 
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Fig. 3: Frequency allocation chart for 
a frequency division microwave system 


method has been found to be very 
desirable in cases where nonmetallic 
circuits, such as power-line carriers 
or microwave channels, are involved. 
With this method of telemetering, 
the microwave system may be used to . 
remotely télemeter such quantities as 
watts, KVA, voltages, power factors, 
and frequencies. A new method of 
telemetering, which uses frequency 
variation, has been found to be quite 
suitable for utility application be- 
cause of its speed. 

Teletype equipment is also finding 
many important uses in the micro- 
wave field. Carrier equipment for 
use with teletype is available in 
either the relay or electronic type of 
design. These two designs are avail- 
able for either frequency-shift. or 
AM type of keying. Frequency-shift 
keying, which is principally for use 
in transmission between two ter- 
minals where no dropouts are re- 


Fig. 2: Frequency division multiplexing at a microwave station 
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Fig. 4: Time division multiplexing at 


quired, operates over wide signal- 
level inputs and is low in bias dis- 

tortion. If teletype equipment is to 

be used on a party-line basis, the 

amplitude-modulation type of carrier 

equipment is required. 

Either one of the two types of 
carrier telegraph equipment can be 
multiplexed on a frequency-division - 
basis, or its output can be fed into a 
single voice channel of the pulse- 
modulation time-division type of 
equipment. Duplex operation is ob- 
tained very easily by using a trans- 
. mitter and a receiver at each one of 
the dropout or terminal points. Tele- 
type equipment normally used by 
utilities is designed to operate at 
_ keying speeds of 100 wpm, 40 dot- 
cps. The operation of the equipment 
is such that teletype transmitters op- 
erating at 100 wpm may have a maxi- 
mum of 16 separate keying tones 
multiplexed into a single voice chan- 
nel of 300 to 3300 cps. Such narrow- 
band equipment (40-dot-cycle speed) 
operates with 170-cycle spacing. 


Fixed VHF Equipment 


Another facility which may be in- 
corporated in a microwave system is 
control of VHF fixed-station equip- 
ment. This VHF equipment may be 
located along a microwave system, 
for use in conjunction with mobile 
equipment. The operating signal fre- 
quency of the control equipment is 

- between 2000 and 3000 cps. A coded 
transmission, comprised of two pulse 
groups of different frequencies trans- 
mitted in sequence, is used to operate 

the control equipment. This coded 
signal, which is generated automati- 
cally when the keying circuit is 
closed by the operator, results at the 


a microwave station 


receiving end in the operation of a 
remote-control relay and the ener- 
gizing of the transmitter control 
circuit. 

Now for a few of the other factors 
which influence the design of a mi- 
crowave communication system. For 
successful operation, a microwave 
system requires a line-of-sight path 
between each transmitter and its re- 
ceiver. A microwave survey should 
be made to locate suitable microwave 
sites and to gather information con- 
cerning the following: 


1. Antenna tower heights necessary 
to obtain line-of-sight transmission. 
The tower heights and clearances are 
calculated from the information ob- 
tained in the field survey, taking into 
consideration such factors as the re- 
fraction of light and the refraction of 
microwave signals. 

2. Road and power-line accessibility 
to microwave sites. Any microwave site 
which is selected should be close to ac- 
cess roads and power service, so that 
primary power for the equipment may 
be brought to the site. There are many 
different ways of making the micro- 
wave survey; but whatever method is 
used, the results of the survey should 
indicate the number of microwave re- 
peaters required in the system. The 
path length between repeaters is, of 
course, dependent upon terrain and 
clearance values. 


The towers used for obtaining the 
necessary antenna height represent 
a considerable portion of the invest- 
ment for a radio link. Of course, in 
some cases, the investment for these 
items can be made somewhat less by 
using any available buildings or wa- 
ter tanks to provide the necessary 
antenna height. The height and the 
rigidity of the towers are probably 
the most important factors in deter- 


Fig. 5: Telemetering and supervisory control tone channels 


mining the propagation character- 
istics of the link. The design and 
specifications of the tower depend to 
some extent upon the geographical 
location where the equipment is to be 
used. For a range of 25 miles be- 
tween stations, the average tower 
height required for most applications 
is approximately 150 feet, based on 
24 earth curvature. Under certain 
topographical conditions, the height 
required may be greater or less than 
indicated. A tower designed for a 
wind loading of 30 lbs. per square 
foot with an ice coating of 1 inch all 
over the structure provides an ade- 
quate margin of safety. 


Power Requirements 


To guarantee continuous and re- 
liable communication service, the 
primary power source must have ade- 
quate voltage regulation and must 
be free from power failures, and a 
good source of stand-by power must 
be provided. These requirements are 
very important in the case of re- 
peater stations since these stations, 
in general, are unattended and at 
times are not accessible. Obtaining 
suitable primary power for a re- 
peater station may present a few 
problems in cases where the site is 
remote from normal sources of 
power. Stand-by power may be ob- 
tained: from several different types 
of alternator equipment; gasoline, 
natural gas, and diesel equipments 
have all proved very dependable. Au- 
tomatic-starting and change-over re- 
lays should be included in the emer- 
gency setup, in order to provide full 
power to the equipment within a few 
seconds after any failure of the com- 

(Continued on page 84) 
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Color-TV Development Goes Ahead 


Mass production stopped by ODM. But compatible systems research 


and tests proceed, aimed at asking FCC approval early in 1952. 


UANTITY production of color- 

TV sets has been abruptly 
stopped at the request of Defense 
Mobilizer Charles E. Wilson—prob- 
ably for a two- or three-year Rearma- 
ment period. But research and ex- 
perimentation in the color-TV field 
can still proceed without hindrance 
from Washington, except that no ma- 
terials will be authorized for color 
tests or experiments. 


At first the intention of the Office 
of Defense Mobilization was to shut 
off all research in color-TV, along 
with manufacturing—the point hav- 
ing been raised that the Navy at the 
moment badly needed qualified TV 
engineers. But during the radio-TV 
manufacturers’ session at Washing- 
ton, assurance was given Director 
Wilson that any Navy needs in tech- 
nical manpower would be given 
priority over color-TV experimenta- 
tion, and so no official restrictions 
were put on color-TV research and 
development. 


NTSC, RCA Research Speeded 


As a result, research and field tests 
are now going ahead with renewed 
vigor and speed-up, in both the 
NTSC group and the RCA camp. 
The NTSC standards are now all 
settled and the form of the NTSC 
synchronizing pulse is fully deter- 
mined. As we go to press, color re- 
ceivers are being completed, and by 
the time this appears, nearly a dozen 
compatible color sets employing 
NTSC standards will be ready for 
field tests. Meanwhile, various trans- 
mitters were to go on the air with 
the new NTSC color-signal by the 
middle or last half of November, so 
that full field tests can be currently 
conducted on both color sets and 
standard black-white receivers,—the 
latter for compatibility observations. 


“RCA color-TV field tests are also 
well under way, having advanced to 
the practical point of demonstrating 
actual operations, so that it is likely 
RCA’s independent re-application for 
FCC approval may be entered at 
Washington by February of the new 
year. NTSC’s similar application, 
with documents supported by its cur- 
rent tests, should also follow early in 
the spring of 1952. 
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In Washington on October 18th 
RCA invited the members of NTSC 
to witness a field test of the RCA 
color-television system in which pic- 
tures from New York City were 
viewed in Washington when trans- 
mitted by broad-band microwave re- 
lay and also over the coaxial cable. 
The latter passes frequencies up to 
only 2.7 MC so the engineering prob- 
lem successfully solved by the RCA 
group was: How can acceptable color 
pictures be reproduced at the end of 
such a cable, with a 2.7 MC cut-off, 
when the color sub-carrier is at 3.58 
MC? 

The RCA signal used oscillating 
color sequence, balanced modulation 
and comprised a brightness signal of 
0-4.1 MC and a color component 
modulated on a sub-carrier of 3.58 
MC, with sidebands reaching to 2 MC, 
except that the upper sideband was 
restricted by the 4.1 MC limit of the 
equipment. For coaxial use the orig- 
inal sub-carrier by heterodyning is 
brought to 2.38 MC with sidebands 
limited to 0.8 MC. The brightness 
component is limited to 2.0 MC. This 
must reduce the fine detail in the pic- 
tures but to the NTSC members 
present the picture quality appeared 
substantially equal to that observed 
when the wide-band microwave relay 


was alternately switched in to the 
circuit. The picture quality at all 
times impressed TELE-TECH’S re- 
porter as being excellent. 

How were these results achieved? 
The terminal equipment is shown in 
block diagram form herewith. By 
means of filters and heterodyning at 
5.96 MC, there is fed to the cable the 
signal having a brightness compo- 
nent of 0-2.0 MC and a color signal 
extending from 2.08 to 2.68 MC. In 
this heterodyning certain unwanted 
signals are produced which would 
cause trouble by beating with video 
signals in the band. These are elim- 
inated by filters and high-rejection 
traps. 


Receiving Terminal Equipment 


The problem here is to reverse the 
process carried out at the transmit- 
ter. At the receiving end of the 
cable a low-pass and a band-pass fil- 
ter yield the brightness and the color 
components respectively, of the sig- 
nal. Heterodyning with a 5.96 MC 
frequency produces the desired dif- 
ference frequencies. High-rejection 
traps take care of the unwanted by- 
products, as at the transmitter. This 
received color signal of course is fed 


(Continued on page 68) 


Block diagram of equipment used to transmit RCA color-TV signal having a color sub- 
carrier at 3.58 MC over a coaxial cable circuit whose cut-off frequency is 2.7MC. 
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Large Flat-Face Cathode- 


Glass - to - metal sealing 


Photo of 16 in. flat-faced CR tube with an aluminized magnesium fluoride screen 


By C. S. SZEGHO, 


Director of Research 
The Rauland Corp., 4245 North Knox Ave., Chicago 41, Ill. 


PECTACULAR advances in radar 
presentation were made during 
and since the last war. One problem, 
however, the plotting on a PPI dis- 
play, has not been adequately solved. 
For certain cases large PPI displays 
are desirable to permit viewing by a 
number of observers, and these dis- 
plays should preferably be on a flat 
surface to allow plotting and super- 
imposing other information such as 
markers or maps. 

Medium size, flat displays have 
been produced by the projection of 
cathode-ray tube images using either 
the conventional bright trace cath- 
ode-ray tube or the dark trace tube. 
In the former case, the PPI presen- 
tation makes use of the information 
supplied by the afterglow of the 
phosphor which is very weak and 
consequently, this solution suffers 
mainly from the paucity of bright- 
ness, besides requiring a more com- 


plicated and costly setup, including 
a high-power optical system. The 
dark trace presentation suffers from 
poor contrast and difficulty in con- 
trolling the erasure of strong echoes. 

On the other hand, the presenta- 
tion on the face of the direct-view 
cathode-ray tube has proved to be 
eminently suitable for PPI but the 
manufacturing techniques of glass 
cathode-ray tubes preclude large and 
flat viewing surfaces. Ingenuity 
stimulated by the unprecedented 
flourish of television has solved the 
problem of extremely large glass-to- 
metal seals, and it appears that the 
advent of large metal cathode-ray 
tubes may contribute a solution to 
the remaining problems of radar dis- 
plays. The following is a resume of 
the work done to date towards this 
end. 

The spherically shaped face plate 
of conventional, large size cathode- 


larger direct-view, radar 


ray tubes introduces two deficiencies 
from an optical standpoint when such 
tubes are employed for radar display. 
The first error arises from the side- 
ward deviation of the light ray as it 
passes through the face plate. For 
an observer viewing along the tube 
axis and seated about a foot from a 
16 in. tube, this sideward deviation 
at the face plate extremities is sur- 
prisingly large, being more than 
1% in. for the usual radii of curvature 
(27 in.). This deviation is 21% times 
that which would be observed in the 
case of a flat face tube. 

Moreover, the deviation of the 
light ray varies as the observer 
changes his viewing position, reach- 
ing zero only for observations made 
perpendicular to the face plate sur- 
face. If the tube is always viewed 
from a fixed position, the radial scan 
linearity may be adjusted to com- 
pensate for this effect, otherwise it 
can not be corrected. 

The second error is of even more 
importance when the tube is to be 
used with an optical arrangement 
for superimposing the radar picture 
and a map for plotting purposes. Un- 
less the two images have the same 
object distance to the operator’s eye, 
the two images shift with respect to 
one another as the operator moves 
his eye from side to side, thus mak- 
ing the plot obtained a function of 
the position of the observer’s head. 

This source of trouble is known 
as parallax. The usual method for 
reducing parallax is to set the object 
distances to the eye equal for a circle 
on the face plate having a diameter 
\% to % that of the tube. But, the 
flat face tube completely eliminates 
parallax so that radar plotting loses 
its dependence on the position of the 
operator’s head. 

For direct plotting on the tube 
face plate, a flat face is obviously 
superior to a spherical face plate 
since the tracing paper will conform 
exactly to the shape of a flat surface. 
Further, if a piece of plate glass is 
mounted in front of a spherical tube 
face in order to plot on it, distortion 
is introduced exactly as in the usual 
flat Mercator mapping transforma- 
tion of the spherical Earth. This ap- 
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Ray Tubes for Radar 


techniques developed for TV now being applied to manufacture of tubes providing 
displays. Flat faces permit plotting or superimposing information such as markers or maps 


plies as well to any optical superpo- 
sitioning device which superimposes 
the image of a spherical face plate 
with a flat surface. The time base 
linearity correction to offset the dif- 
ference between the radius of curva- 
ture of the face plate and the radius 
of deflection of the electron beam is 
available in the literature. 

A further advantage of flat face 
tubes when viewed with ordinary 
ambient lighting is the reduction in 
specularly reflected images because 
of the decreased field of view of a 
plane versus a convex mirror. 
Roughly this amounts to decreasing 
the number of objects specularly re- 
flected by a factor of five compared 
with face plates having a radius of 
curvature of 27 in. 


Metal-to-Glass Sealing 
Permits Use of Flat Tube Faces 


Atmospheric pressure tends to de- 
flect the face plate inward which 
leaves the outer surface in compres- 
sion and the inner surface in tensile 
stress in accordance with the expres- 
sion:?S = (2/3) * (P,R?/t?); where 
P, = atmospheric pressure, R = 
radius of face plate, and t = thick- 
ness of face plate. 

By proper choice of glass and 
metal, compression stress can be left 
in the face plate of a glass-metal 
tube as it cools down from the high 
sealing temperature, thereby cancel- 
ling most of the tensile stress that 
arises when the tube is pumped out. 
Compression stress increases the 
structural strength of glass (as in 
tempering) so that face plates of 
roughly % the thickness of an all 
glass tube can be employed in a metal 
tube (a glass tube must be com- 
pletely annealed which removes the 
compression stress). 

To check the effect of such temper- 
ing, two flat 16 in. face plates which 
were held to the cone only with a 
soft wax rather than being: sealed 
directly to the steel were pressure- 
tested to destruction. The tempered 
face plate withstood an external 
pressure of 34 pounds while the face 
plate which had its temper removed 
broke at 18 pounds. Thus by con- 
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trolling the annealing and tempering 
of the glassware, the breaking 
strength of the glass was increased 
from 5,000 psi to over 13,000 psi to 
provide the desired safety factor of 
2 or 3. 

One would expect from first con- 
siderations that a spherical face 
plate would be far superior to the 
flat face plate in withstanding the 
external atmospheric force. These 
forces are not inconsiderable as will 
be apparent from Table I. Most 
articles designed to withstand such 
high pressures utilize curved sur- 
faces; consider for example, the or- 
dinary bell jar which combines cylin- 
drical and sperical shapes. However, 
the metal cone exerts a squeezing 
force.of approximately a ton on the 
glass, arising from the fact that the 
metal of the cone has a higher coeffi- 
cient of thermal expansion than the 
glass and so contracts more in cool- 
ing from the high sealing tempera- 
ture and thereby squeezes the glass. 
This effect may be compared with 
the results of taking a foot ruler and 
exerting a compressive force on it 
with the palms of one’s hands. So 
long as the ruler remains straight, it 
is able to withstand a very large 
force; a slight amount of bowing, 
however, causes it to bow even 
further and break quite readily, 
which may be responsible for the 
surprising strength of the flat face 
tube. 


Table | 
Tube Size Atmospheric Force 
5 in. 290 pounds 
10 in. 1146°:.° 
16 in. ys 
19 in. 3740 “ 
22 in. 5100 “” 
24 in. 6100 “ 
30 in. 9750 “ 
Table Il 
Tube Thickness of metal Maximum 
Diameter at sealing area pressure test 
12 in. 092 in. 55 psi 
16 in. 125 in. 50 “ 
19 in. 125 in. 30 “ 
22 in. 156 in. aa* 
Table III 
Tube Size Face Plate Thickness 
22 in. -39 in. 
24 in. -43 in. 
30 in. -46 in. 


Another factor affecting the 
strength of the tube is the thickness 
of the metal cone at the sealing area, 
since it determines the magnitude of 
the squeezing type compressive force 
mentioned earlier. 

The compressive force F is given 
by Hooke’s Law as F = YA (AI/)), 
where Y = Youngs Modulus, 3 x 10° 
psi for steel; A=cross-sectional area 
of metal in region of seal, = 1/10. 
in?; 1 = length of seal = 2 =x radius 
= 50 in; Al = length by which the 
metal is essentially stretched because 
the coefficient of thermal expansion 
differs from that of the face plate. 

The change in length Al may be 
determined from the coefficients of 
expansion and the temperature range 
involved; the latter is the difference 
between the annealing and room tem- 
peratures. 


Al=(a—a)1AT 


where a, = coefficient of expansion 
of metal = 11.5 x 10°°/°C; a, = co- 
efficient of expansion of glass = 10.5 
x 10°°/°C; A T = temperature inter- 
val = 600°C. 

Combining the two equations, the 
expression for the compressive force 
becomes: 


F =Y A (a, —a,) AT, 


which is independent of the periph- 
ery of the seal, 1, and so of the 
size of the tube. The parameters 
which can be varied for a given metal 
and glass to increase the compressive 
force are the cross-sectional area A 
which is determined essentially by 
metal thickness, and the temperature 
differential which depends upon the 
anneal temperature. _ 

For a 16 in. tube the calculation 
yields a compressive force of nearly 
a ton which greatly increases the 
breaking strength of the glass. 

Flat face tubes of 12, 16, and 19 
inch diameters have been success- 
fully made to date. The availability 
of sheet glass (#3720 of P.P.G. Co.) 
of the proper coefficient of expansion 
to match the modified 430 stainless 
steel of which the cones are made 
has limited the tests to a maximum 
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Radiosonde 


Telemetering 


AN/AMT-3 equipment, launched from high altitude aircraft, descends 
pheric pressure, temperature, and humidity in Morse code. Construction 


/ 


By JOSEPH A. SIDERMAN, 
Signal Corps Engineering Laboratories, 
Fort Monmouth, N. J. 


HE recording unit is approxi- 

mately 18 in. high, 27 in. wide, and 
16 in. deep and is completely self- 
contained. The equipment weighs 86 
pounds and operates from 400 cycles 
115 V ac power source. Fig. 6 illus- 
trates the mechanical assembly of 
the recorder which. may be consid- 
ered as consisting of four major 
sub-assemblies: (1) a gear box, in- 
cluding the differential, (2) a chart- 
feed drive mechanism. (3) a chart 
take-up magazine assembly, and (4) 
a print hammer and helix assembly. 
Fig. 7 shows the electro-mechanical 
assembly in block diagram form. 


Signal Amplifier 


Fig. 8 illustrates the electronic 
assembly which consists of signal 
amplifier demodulator shaper cir- 
cuits, motor helix speed control, auto- 
matic synchronization or error cor- 
rected circuit, and power. supply. 
The circuit diagram shown in Fig. 
9 illustrates the various stages in 
section form. The function of the 
voltage, power, and speaker ampli- 
fiers is to amplify the radiosonde 
signals and to furnish the necessary 


signal voltages required to drive a 
speaker and the demodulator cir- 
cuits. Testing by direct mechanical 
keying and monitoring provisions 
have been incorporated in this am- 
plifier section. The function of the 
demodulator section is to detect, 
filter, shape, and amplify the output 
of the signal amplifier section. The 
output supplies the signal control- 
ling voltages for the recording 
mechanism, automatic synchroniza- 
tion, and motor speed control cir- 
cuits. The function of the motor 
speed control circuit is to permit 
adjustment of the helix drum speed 
to synchronize with the rate of radio- 
sonde transmission. This produces 
the vertical columns of the code 
groups as previously illustrated. 

As can be seen from the circuit 
diagram, Fig. 9, the automatic cor- 
rection circuit, which is somewhat 
unique in its application, performs 
as follows: The “motor control sec- 
tion” and “automatic synchroniza- 
tion section” comprise a servo sys- 
tem. Drive motor B101 is a two- 
phase motor which provides the 
driving power for the helix cylin- 
der, chart-drive mechanism, and 
through the differential, to the Heli- 
pot R102 and timing cam O-107. 
One phase of the motor is connected 
to the power source in series with 


Fig. 6: (Left) Mechanical assembly of recorder includes (1) a gear box, (2) chart-feed drive mechanism, (3) chart-take-up maga- 
zine assembly, (4) print hammer and helix assembly. Fig. 7: (Right Electro-mechanical assembly in block diagram form 


the secondary of the motor control 
transformer T9. The primary of 
transformer T9 is controlled by 
tubes V10 type 6J6, V1l1 and V12 
type 6AG7 in a manner so as to vary 
the voltage applied to this phase of 
the motor. The speed of the drive 
motor is proportional to the voltage 
developed at the primary of the 
motor control transformer T9. To 
provide speed-stability of the drive 
motor with variations in power-line 
voltage, the 115 volts 400 cycles is 
fed through transformer T8 to a 
compensation bias voltage rectifier 
type 1N48 located in the motor 
speed control amplifier circuit. The 
tachometer-generator G101, is con- 
nected in series with the output of 
the 1N48 compensation rectifier. The 
resulting voltage of this combination 
is connected in series—opposition 
with a positive reference voltage 
whose amplitude is determined by 
the Helipot setting. The net nega- 
tive voltage obtained from the 
algebraic sum of the three e.m.f.’s 
is applied to the grid of the motor- 
speed control voltage amplifier stage, 
V10, tube type 6J6. This ampli- 
fier stage applies bias to the motor- 
speed control tubes which are grid- 
controlled rectifiers providing a func- 
tion comparable to a variable _re- 
sistor in series with the main wind- 
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and Recording System 


2000 ft./min. and transmits data describing atmos- 


of new, automatically synchronized, recorder described 


ing of the two-phase drive-motor. 
Until the helix comes up to speed, 
there is a positive bias voltage on 
the grids of the motor control tubes 
and full power is applied to the drive 
motor, B101. 

When the selector switch is in 
Manual position and the rate of code 
characters of the incoming signal 
changes, the column of the recorded 
copy will begin to slant because the 
helix speed is no longer in synchron- 
ism with the radiosonde. The helix 
speed may be adjusted manually by 
changing the speed control positive 
bias voltage on the grid of V10 by 
resetting of the Helipot so as to 
vertically align the radiosonde mes- 
sage on the chart at the new rate. 

If a change in the speed control 
positive bias voltage is made in the 
correct direction, the new value will 
oppose the negative voltage of the 
de tachometer-generator and _ the 
compensation rectifier, resulting in 
a new bias voltage applied to the 
grids of the motor-speed control am- 


(Continued on page 77) 


Fig. 9: Circuit diagram illustrates various stages in section form. Function of voltage, power, and speaker amplifiers is to 
amplify the radiosonde signals and to furnish the necessary signal voltages required to drive a speaker and demodulator circuits 
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Fig. 8: Block diagram of recorder electronic assembly which consists of 
Signal amplifier and demodulator shaper circuits, motor helix speed control, 
automatic synchronization or error corrected circuit and a power supply 
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WASHINGTON 
Hews Letter 


Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau 


RECOGNIZE CIVILIAN PRODUCTION—Because 
of the increasingly strong concept in Washington that 
a sound civilian economy must be maintained to be the 
base for growing mobilization production, it has now 
been indicated that the liberalized quotas of critical 
metals like copper, aluminum and steel by the National 
Production Authority for the broadcasting and tele- 
vision manufacturing industry for the first quarter of 
1952 will permit manufacturing of adequate civilian 
output of radios and TV. 


CIVILIAN QUOTAS—Production of black-and- 
white television sets to the number of 750,000 to 1 
million and about 1,000,000 broadcasting receivers, as 
well as TV transmitter and studio equipment, is 
planned for the first three months of 1952. The im- 
perative necessity for retaining the skilled employee 
forces at the manufacturing plants of the industry 
during the transition into substantially increased pro- 
duction for the armed services is recognized by the 
leading officers of the military services concerned with 
electronic radio-radar procurement and by Defense 
Mobilizer Charles E. Wilson, former General Electric 
president. 


COLOR-TV RESEARCH TO CONTINUE—The 
banning of all color television manufacturing by the 
Office of Defense Mobilization after the recent confer- 
ence of Defense Mobilizer Wilson and Defense Pro- 
duction Administrator Manly Fleischmann with the 
top-ranking executives of the major electronic-radio 
companies will not erect any obstacles whatsoever in 
the path of VHF and UHF black-and-white television 


or the ending of the television “freeze” by the FCC for - 


the expansion of television stations throughout the 
nation. In fact, the sanction of continued research in 
color television by the ODM will enable RCA, General 
Electric, Philco, Hazeltine, Westinghouse, Paramount 
Pictures and Columbia Broadcasting System to main- 
tain color research and development, and this will 
enable Dr. E. W. Engstrom and other RCA scientists 
to progress in the development of their compatible 
color television system. 


FCC FUNDS CUT SLOWS—While the ban on color 
television manufacturing will not affect in any way 
development of UHF television, the ending of the FCC 
“freeze” and the establishment of new VHF and UHF 
television stations, the practical fact is that the FCC 
still faces lengthy allocation proceedings in the two 
video bands and difficult competitive hearings on as- 
signments of channels to applicants. The consensus is 
that this will mean, even with an early lifting of the 
freeze and opening of the UHF region for public tele- 


vision service, little progress in the way of new UHF 
video stations on the air before the latter part of next 
year or even in early 1953. The FCC staff for the 
handling of television matters was pared down by the 
cut in the appropriations for the current fiscal year, 
which started last July 1, and as a result the pro- 
cessing of video station applications and other TV 
problems has been slowed up to a greater degree than 
ever previously. 


ELECTRONIC DEFENSE PRODUCTION—A to- 
tal of $4 billion in the present fiscal year’s defense 
budget has been allocated for electronic-radio-radar 
and communications equipment and components, a key 
Munitions Board official has informed TELE-TECH’s 
Washington news bureau. The government’s fiscal 
year, of course, runs from last July 1 to June 30, 1952, 
and the procurement contracts, preceded by letters of 
intent, have been placed with manufacturing com- 
panies for virtually this entire amount. Defense 
Mobilization Administrator Charles E. Wilson recently 
informed the top leadership of the electronic manufac- 
turing industry that electronic production is being 
successfully accomplished with only a few delays in 
mass output in certain airborne apparatus. ‘“Produc- 
tion is really pouring out,” Mr. Wilson stated. 


MOBILE RADIO USE BY ARMY—Mobile radio 
equipment, which has been successfully used in the 
police, railroad, petroleum and utilities fields, has been 
adopted by the Army Signal Corps as valuable in the 
Korean fighting, Brig. Gen. James D. O’Connell, who 
is becoming Deputy Chief Signal Officer, brought out 
in a recent address. General O’Connell cited particu- 
larly the work of Motorola in developing a series of 
non-tactical communication sets, both base and port- 
able, to work in the VHF band, and declared “we feel 
that, for the first time, completely satisfactory equip- 
ments will be supplied for military non-tactical appli- 
cations.” ' 


GROWTH FORECAST—The FCC, according to 
Commissioner E. M. Webster, who has overall super- 
vision of its safety and special radio services’ activi- 
ties, foresees a total of 148,000 applications for new 
mobile radio stations during the present fiscal year. 
From last July 1 to Oct. 1, 36,993 applications were 
filed with the Commission. During the preceding fiscal 
year which ended June 30, 1951, the total applications 
were 107,209, so it can be observed the mobile radio 
services are still on the upward march. 


National Press Building ROLAND C. DAVIES 
Washington, D. C. Washington, Editor 
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CINCH 


MICRO CONNECTORS 


Cinch molded general 
purpose connectors, from 
three to fifty contacts or more, 
are designed and made of materials as 
desired and necessary to meet application 
requirements. They are available in low loss mica 
or melamine for chassis mounting or assembled - 
with cap for cable applications. Terminals gold or 
silver plated. Consult Cinch! 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener 
Corporation. Cambridge, Mass. 


the signal applied to the base elec- 
trode. In this case the output signal 
current change is about 19 times the 
input original current change. The 
‘value .95 is not to be taken as an 
upper limit. Higher alpha p-n-p tran- 
_ sistors have been made. Circuit cur- 
_ rent gain increases rapidly as alpha 
approaches unity and, for example, 
if alpha equals .99 the circuit current 
gain is 99. 

The above remarks are hypothet- 
ical and predict certain general 
characteristics. Next, the actual 
physical realization of units with 
. these highly desirable characteristics 
will be described. 

Acceptor impurities are. diffused 
into corresponding regions on op- 
posite sides of a thin wafer of n-type 
germanium, forming a p-n-p sand- 
wich as described above. A number 
of n-p-n transistors have also been 
made by diffusing donor impurities 
into p-type germanium, but all the 
results given here apply to the p-n-p 
units with which there is more ex- 
perience. 

At this point, it would be well to 

outline a summary of the salient fea- 
tures of these new transistors for 
comparison with the point contact 
transistors and with vacuum tubes. 
1. SIZE: The new transistors can be 
completely enclosed in a plastic bead 
less than 14 inch in diameter. They 
are much smaller than the tiniest 
subminiature vacuum tube. How 
much smaller they can be made de- 
pends largely on assembly techniques. 
There seems to be no fundamental 
limit in size. 
2. POWER ECONOMY: Like the 
older transistors, the new p-n junc- 
tion transistors require no filament 
power at all. They respond instantly 
when switched on and require no 
standby power to keep them warmed 
up. 

The efficiency may be compared 
with the vacuum tubes by reference 
to Fig. 9, where the shadded areas 
may be regarded as imaccessible to 
voltage swings. To obtain the maxi- 
mum theoretically possible Class A 
efficiency of 50% in a tube, it would 
be necessary to be able to operate the 
tube down to zero plate voltage, and 
to be able to swing the grid to com- 
plete cutoff. For the type 6J7 pen- 
tode, with the plate supply voltage 
and load resistance shown, the maxi- 
mum efficiency is 29%. The new 
transistors can operate down below 
one volt on the collector without seri- 
ous distortion, and can approach 
close to the theoretical maximum 
Class A efficiency of 50%. 
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TRANSISTORS (Continued from page 34) 


8. HIGH GAIN: Power gains on the 
order of 40 db stage have been 
measured using matched impedances. 
Direct coupling of stages is possible 
with good gain. Maximum utiliza- 
tion of these devices requires a re- 
examination of circuit theory from 
a new point of view. The gain de- 
pends, in any case, upon the equi- 
valent circuit parameters, and fur- 
ther development of desirable para- 
meters assures even higher gains 
as development proceeds. 

4. STABILITY: Since alpha is al- 
ways less than unity, p-n junction 
transistors are entirely free of the 
short circuit instability which 
plagued the point contact transistor. 
5. LOW NOISE: Quantitative stud- 
ies of large numbers of units remain 
to be made, but preliminary data 
indicate these units are several or- 
ders of magnitude quieter than point 
contact transistors. 

6. WIDE POWER RANGE: These 
units are efficiently usable in the 
microwatt power dissipation range. 
Units provided with more area for 
heat dissipation have been operated 
continuously above 1 watt. The upper 
limit of power dissipation on these 
units has not yet been established. 
7. RUGGEDNESS: When properly 
encased in a plastic bead, these units 
are mechanically very sturdy. 

8. FREQUENCY RESPONSE: P-N 
Junction transistors have full gain 
at audio frequencies. They have a 
usable amount of gain at radio fre- 
quencies, depending upon the cir- 
cuitry used. The upper limit of high 
frequency response is a complicated 
function of collector capacitance, 
transit time, and other effects. Since 
each upward extension of the fre- 
quency range can open new fields of 
application, high frequency studies 
will naturally be an important phase 
of future developments. 

9. SIMPLICITY: An outstanding 
feature of the new transistor is the 
simplicity of construction. There is 
no heater to burn out, no cathode 
to deteriorate, no wire grids to vi- 
brate microphonically. There is noth- 


ing to wear out. The heart of the- 


transistor is simply a piece of Ger- 
manium with three wires firmly at- 
tached. 

To what extent it will be possible 
to replace vacuum tubes by transis- 
tors remains to be seen. For one 
thing, it is not a mere matter of re- 
placement in existing vacuum tube 
circuits. Circuits must be redesigned 
to take advantage of the character- 
istics of p-n junction transistors. 


But wherever space, power dissipa- 
tion, and ruggedness are important, 
transistors will be called upon to 
serve. Their development is still in 
its infancy, but the results already 
obtained are very encouraging. As 
the making of semiconductor devices 
becomes less and less of an art, and 
more and more of a science, continu- 
ous improvements may confidently be 
expected. 


Handie-Talkie Set 
for Troops in Korea 


Manufacture of the new Army Sig- 
nal Corps handie-talkie radio has been 
started and the equipping of units in 
Korea with the redesigned set will be- 
gin soon. 


In production, or expected to be in 
production soon, are Utility Electronic 
Corp., East Newark, N. J.; Raytheon 
Manufacturing Co., Waltham, Mass.; 
Emerson Radio and Phonograph Corp., 
New York City, and Sentinel Radio 
Corp., Evanston, III. 

While designed primarily to furnish 
platoon-to-company radio communica- 
tion, the new set can also contact more 
powerful radios of the company and 
the battalion, thus extending integrated 
radio communications to the front line. 


Coming Events 


December 10-12—Joint IRE-AIEE Com- 
puter Conference, Benjamin Frank- 
lin Hotel, Philadelphia, Pa. 


January 7-8—AIEE Conference on Elec- 
tronic Instrumentation in Nucleonics 
and Medicine, Hotel Statler, New 
York, N. Y. 


January 21-25—AIEE, Winter General 
Meeting, Hotel Statler, N. Y., N. Y. 


March 3-6—1952 IRE Convention, Wal- 
dorf Astoria Hotel and Grand Cen- 
tral Palace, New York, N. Y. 


March 10-13 — NEMA, Edgewater 
Beach Hotel, Chicago, Ill. 


April 21-25—-SMPTE, 71st Convention, 
Drake Hotel, Chicago, Il. 


April 24-26—Armed Forces Communi- 
eations Association, National Conven- 
tion, Philadelphia, Pa. 

May 7-9—IRE National Conference on 


Airborne Electronics, Hotel Biltmore, 
Dayton, Ohio. 


May 16-17—Southwestern IRE Confer- 
ence and Radio Show, Rice Hotel, 
Houston, Tex. 

May 22-24—American Society for Qual- 
ity Control, Sixth Annual Convention, 
Syracuse, N. Y. 

June 23-27—AIEE Summer General 


Meeting, Hotel Nicolet, Minneapolis, 
Minn. 
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LEADERSHIP IN TECHNICAL PUBLISHING 


Here is the result of a totally unbiased test, conducted by a 
highly regarded manufacturer who wanted to find out for 
himself how the chief engineers of broadcasting stations feel — 
about TELE-TECH. He used the basic test of readership known © 
as the three Rs. 


DO You RECEIVE TELE-TECH REGULARLY? 
DO You READ TELE-TECH REGULARLY? : 
HOW DO YoU RATE TELE-TECH? { 


; coverage of chief engineers in U. S. A. broadcasting stations is 
guaranteed by TELE-TECH. As for the 7% difference shown in the test, an 
analysis disclosed that in some cases the magazine was being directed to 
Vice Presidents in charge of engineering or to engineering heads with titles 
other than ''chief engineer." 


oy aug oA in ey Bye ale, oA Ahn ee 3} Sess 


Other magazines in this field reach only 20 to 50% of the top-level engineers 
in broadcasting stations, as reflected in their audited renewal percentages. 
(Comparative data on request.) 


of the engineers receiving TELE-TECH said that they DO READ it 
regularly — a readership record unprecedented in most engineering fields, ; 
and proof of the editorial leadership of Dr. O. H. Caldwell. i 
{ 


of the regular readers rated TELE-TECH favorably, using such 


: terms as "good," "very good," "OK," "excellent," ''tops,"’ "very helpful," f 
i. etc. j 
7 

|. 

Ms MANUFACTURERS 

al CONSULTING ENGINEERS . me 

s, among CALDWELL-CLEMENTS, INC. 


ARMED FORCES PROCUREMENT 480 Lexington Avenue, New York 17, N. Y. 
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NEW E oO UT PIM E N9 tor vesioners and Engineers 


Toroidal Cores 


Moulded powdered-iron toroids are now 
being produced in sizes ranging from 
0.800 to 3.375 in. O.D. They are available 


in magnetic materials which can be 
chosen to accentuate high-Q, high in- 
ductance, low generation of harmonic 
distortion products, high magnetic and 
temperature stability, or small size and 
low cost. Included is the wedded ring, 
the smaller size illustrated. The same 
cores are also suplied wound to individ- 
ual specifications, cased, uncased, or her- 
metically sealed.—Lenkurt Electric Co., 
1168 County Road, San Carlos, Calif. 
TELE-TECH. 


Hi-@ Loading Coils 


Two new base loading coils have been 
designed for high efficiency performance 
when used with any type mobile whip 


antenna. Available in two models, for 
20 and 75 meter operation, the new units 
called Hi-Q 20 and Hi-Q 75, are designed 
to fit all standard mounts and whips 
and, with adaptor supplied, can be used 
with non-standard types. Both models 
are housed in sturdy weather-proof %& in. 
thick plexiglass and feature removable 
plastic nylon and caps. Each coil is de- 
signed for high Q throughout its in- 
ductance range. The Hi-Q 20 loading coil 
is wound with heavily plated % in. di- 
ameter solid copper wire. A heavy flex- 
ible copper strap is provided which per- 
mits easy adjustment to exact induct- 
ance desired. The Hi-Q 75 loading coil 
features two pie-wound coils of heavy 
insulated wire adjustable for maximum 
efficiency over a powdered iron core slug. 
Coils are treated with Insulax to resist 
moisture and fungus growth and to 
maintain high Q.—Mallard Mfg. Co., 6025 
North Keystone Ave., Chicago 30, Ill. 
TELE-TECH. 


50 Ohm Coaxial Cable 


The HH 5S cable is a simplified and 
inexpensive version of the RG-5/U and 
has approximately the same electrical 
characteristics. It is very flexible and 
easy to install and can be used as a 
general-purpose medium-size cable, as 
well as a substitute in many applications 
where RG-5/U would normally be used. 
Construction and engineering data on 


HH 5S cable are as follows: Inner con- 
ductor is #16 AWG solid plain copper 
and Dielectric is Polyethylene, 0.182” 
0.D.; Nominal capacitance is 28.2 mmf/ 
ft; impedance is 52.5 ohms; attenuation 
is 2.6 db per 100 ft at 100 MC, 4.9 db per 
100 ft at 300 MC.—Columbia Technical 
Corporation, 5 East 57th Street, New 
York 22, N. Y.—TELE-TECH. 


Phono Cartridge 


L-12-U phonograph pickup cartridge 
employs a capacitor harness which slips 
on or off the terminals to change output 
from a high of 4.0 v. to a low of 1.2 v. 
at 1 KC. It will serve as replacement for 
more than 125 different standard 78 rpm 
cartridges now in use. A needle chuck 
limiting principle restricts motion of the 
chuck both radially and lengthwise. Pur- 
pose is to prevent dislocation of the 
chuck and to prevent crystal breakage 
from rough handling. The L-12-U cart- 
ridge is furnished with the tiny capaci- 
tor harness in position on the terminals. 


Slipping off the condenser raises output. 
Range is 5 KC. Minimum needle pressure 
is one ounce; weight of the cartridge is 
19 grams.—Astatie Corp., Conneaut, Ohio 
—TELE-TECH. 


UHF Tuner 


When the FCC authorizes telecasting 
on UHF channels, every Raytheon TV re- 
ceiver having a continuous tuner can be 
equipped to receive all of the 83 chan- 
nels approved. The new Raytheon UHF 
tuner mounts on the standard Raytheon 
continuous tuner to provide smooth, all- 
channel tuning with a single knob. The 
complete unit fits inside Raytheon cabi- 
nets, and operates so that there will be 
no need to re-set the tuner when new 
television stations are added. Suggested 
retail prices are $29.95 for the UHF tuner 
installed at the factory (optional equip- 


ment on new receivers) and $39.95 in- 
stalled on receivers in the field.—Belmont 
Radio Corp., 5921 W. Dickens Avenue, 
Chicago, lll.—TELE-TECH. 


. 


Gain Set 


Type 12A transmission measuring or 
gain set is an ac-operated, rack-mounted 
instrument designed for the measure- 


ment of voice transmission systems. 
Source output and receive input are 600 
ohm balanced circuits, provided with dc 
blocking capacitors so that the equip- 
ment will not interfere with the normal 
operation of modern dial systems. The 
oscillator consists of a 1000 cps low-dis- 
tortion feedback type R-C oscillator, 
buffer and associated power amplifier. 
The output impedance is 600 ohms re- 
sistive. The output level is +10 to —35 
db adjustable in 1 db steps. Controls are 
provided on the front panel for adjust- 
ing the 1000 cps frequency over a range 
of +30 cps, and for adjusting the oscil- 
lator level output to the red line of the 
meter. The receive section consists of a 
high gain, wide range amplifier, whose 
range is variable from +20 to —60 db, 
full scale meter reading, in steps of 10 
db. By utilizing the meter scale, the 
range is increased from +20 to —80 db. 
Two balanced inputs are provided: 600 
ohms terminating and 600 ohms bridg- 
ing (6000 ohms). Filters, which provide 
four frequency response curves, are lo- 
cated at the “front end” of the amplifier 
to eliminate the possibility of errors due 
to internal distortion in the tube cir- 
cuits. A full wave biased clipper or lim- 
iter is used to limit peak power to meter. 
—Daven Co., 191 Central Ave., Newark, 
N. J.—TELE-TECH. 


Cavity Resonators 


Television interference caused by spur- 
ious and harmonic radiations of base sta- 
tion 2-way radio communications equip- 


ment can be eliminated by the addition 
of a new precision selector cavity reso- 
nator. This unit minimizes spurious and 
harmonic radiation for any transmitter 
antenna system and makes it possible to 
use two or more transmitters on the 
same antenna without mutual interfer- 
ence. Designed for the 30-48 MC, 72-76 
MC, 122-132 MC, and 132-180 MC com- 
munications bands, these cavities are 
temperature compensated for perform- 
ance over wide,temperature ranges. Me- 
chanical design and element dimensions 
are proportioned for optimum impedance 
match and a low voltage standing wave 
ratio. Each unit has an input and out- 
put inpedance of 50-72 ohms with a 250 
watt maximum power rating.—Motorola, 
Inc., 4545 W. Augusta Blvd., Chicago 51, 
ILL.—TELE-TECH. 
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Resistors 

A deposited carbon resistor, known as 
the Phaostron Carb-ohm, is being manu- 
factured for high frequency applications 


Le BS ee ‘ a 


where high values of resistance are es- 
sential, or power dissipations up to 2 
watts are required. Carb-ohm resistors 
are available hermetically sealed in glass 
or clad in a specially-developed humidity 
impervious casing which provides stabi- 
ity over time and freedom from varia- 
tions due to climatic changes. They are 
available in a variety of mountings. 
Wattage ratings range from 1/3 to 2 
watts with a resistance range of 20 ohms 
to 200 megohms. The Carb-ohm is manu- 
factured under license arrangements 
with Western Electric Co., Inc.—Phao- 
stron Co., 151 Pasadena Ave., South Pasa- 
dena, Calif.—TELE-TECH 


Selenium Rectifiers 


All ratings up to 200 ma de output in 
the Plastisel line of miniature selenium 
rectifiers are molded-in similar to small 


tubular capacitors. The outer case is 
spiral-wound phenolic wax which is rock 
hard at 100° C. The excellent thermal 
conductivity of this wax and the low 
loss plates compensate adequately for 
the loss of cooling due to molding in. 
These rectifiers are manufactured with 
bare or insulated tin-copper leads. In 
ratings from 250 ma de to 500 ma de, 
the standard open plate construction is 
used. However, the high-efficiency plates 
lead to cooler operation and resultant 
longer life.— Electronic Devices, Ine., 
Precision Rectifier Div., 429 12th. St., 
Brooklyn, N. Y.—TELE-TECH. 


Crystal Sockets 

A new line of crystal sockets has been 
designed for use where extremely low 
losses and frequency stability are desired 


ss 


and mechanical shock and vibration are 
encountered. Made of Teflon, du Pont’s 
tetrafluoroethylene resin, these ‘“Cheme- 
lec” crystal sockets have a loss factor 
of less than 0.00025 and a dielectric con- 
stant of only 2.0 from 60 csp to 30,060 
MC. Having zero water absorption rat- 
ing by ASTM test, they are unaffected by 
extreme humidity. Chemelec_ crystal 
sockets are serviceable at temperatures 
from 110° F. to 500° F. with negligible 
change in critical electrical character- 
istics. Due to the inherent resiliency of 
the plastic, they are unusually sturdy 
and aid in absorbing shock and vibration 
in severe service. Made in three sizes 
for 6.050 in. pins spaced 0.500 in., 0.095 
in. pins spaced 1.500 in., and 0.125 in. 
Pins spaced 0.750 in., they are single hole 
mounted and facilitate assembly as there 
is no danger of breakage as with glass 
or ceramics.—Fluorocarbon Products Di- 
vision, United States Gasket Co., Cam- 
den 1, N. J—TELE-TECH. 
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ECLIPSE-PIONEER 


Announces the New Line of 


PYGMY 


SYNCHROS 


Size of pygmy 
as compared 
to AY-200 
series outline 


Eclipse-Pioneer has added a tiny new member to its great family 
of famous Autosyn* synchros. It’s the new AY-500 series, a 
precision-built pygmy weighing only 134 oz. while scaling only 
.937” in diameter (the same diameter, inci- 
dentally, as a twenty-five cent piece). Its accuracy and depend- 
ability are assured, thanks to Eclipse-Pioneer’s 17 years of 
experience and leadership in the development of high precision 
synchros for aircraft, marine and industrial applications. For 
more detailed information on the AY-500 and other E-P Autosyns, 
such as the remarkably accurate AY-200 series (guaranteed 
accuracy to within 15 minutes on all production units), please 
write direct to Eclipse-Pioneer, Teterboro, N. J. 
*REG. TRADE MARK BENDIX AVIATION CORPORATION 


1.278” long an 


Look For THE PIONEER mark oF Quatity 
REG. U.S. PAT. OFF. 


Typical Performance Characteristics 


One AY-201-3 Driving 


One AY-500-3 Driving 


One AY-500-3 
Control Transformer 


Two AY-500-3 
Control Transformers 


One AY-500-3 
Control Transformer 


INPUT 
Voltage 
Frequency 
Current 
Power 
Impedance 


OUTPUT 

Voltage Max. 
(rotor output) 

Voltage at null 
Sensitivity 

Voltage phase shift 
System accuracy 
(max. possible 

spread) 


26-volts, single-phase 
0 cycles 

88 milliamperes 

0.8 watts 

105-++-j280 ohms 


17.9 volts 

40 millivolts 

310 millivolts /degree 
23 degrees 


0.6 degrees 


26-volts, single-phase 
(0 cycles 

110 milliamperes 

1.2 watts 

100+-j220 ohms 


16.2 volts 

40 millivolts 

280 millivolts /degree 
26 degrees 


0.6 degrees 


26-volts, single-phase 
400 cycles 

55 milliamperes 

0.9 watts 

290-+-j370 ohms 


14.1 volts 

40 millivolts 

245 millivolts /degree 
44 degrees 


0.75 degrees 


Other E-P precision components for servo mechanism and computing equipment: 

Servo motors and systems e rate generators e gyros e stabili- 
zation equipment e turbine power supplies e remote indicating- 
transmitting systems and special purpose electron tubes. 


For detailed information, write to Dept. B 


ECLIPSE-PIONEER DIVISION of 


TETERBORO, NEW JERSEY 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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NIT MOUNTS 
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#1 AND #2 


SERIES #7001 


SIZE CUP TYPE 
UNIT MOUNTS 


AND 


UNIT MOUNTING 


SERIES #7002 


VIBRATION ISOLATION AND SHOCK 


PROTECTION FOR AIRBORNE EQUIPMENT 


Minimum weight 
structural strength — Complies with 
all applicable Government specifi- 
,cations — High inherent damping 
provides stability with shock and 
ever-load capacity — Wide environ- 
mental tolerance — Optimum per- 
formance under all service condi- 
tions. #7001 in 5 load ranges 12 to 
10 Ibs. — #7002 in 5 load ranges 


2% to 40 Ibs. 


16mm Sound Camera 


The new Morton Soundmaster is said 
to have the simplest system for sound 
recording ever devised. Ideal for TV 


stations operating on a limited budget, 
it features simple, single-knob tuning, 
200-ft. outside magazines for daylight 
loading (400 ft. magazines available) 
and is operated completely by battery. 
Amplifier covers the 60 to 6,000 cps range 
and a geared footage meter is included. 
Variable density sound recording system 
is utilized. An accurate optical view- 
finder with parallax adjustment matches 
15mm, 25mm, and 75mm lenses.—Libra 
Equipment Distributors, 6525 Sunset 
Blvd., Hollywood 28, Calif._-TELE-TECH. 


Vacuum Pump 
A high capacity duo-seal pump has 


been developed with a free air capacity 
of 140 liters per minute and an unlimited 


reduces 


#7001 


SERIES #878 
Two #7001 Unit Mounts assembled 
on common tie plate with bonding 
jumper — Simplifies mounting and 
assembly 
ranges from 1 to 20 Ibs. 


time — 


— 


SERIES #892 


or 


Complete Mounting Bases are 
available incorporating 
#7002 Unit 
Mounts. Write for engi- 
neering data. 


Load 


INtae.. 


im 


vacuum of 1/10 micron. The pump is ex- 
tremely quiet in operation and is par- 
ticularly suitable for infusion of cathode 
ray tubes as well as the illuminizing 
process. — W. M. Welch Manufacturing 
Co., 1515 Sedgwick St., Chicago, Ill.— 
TELE-TECH. 


Open Wire Transmission Line 


The development and production of 
“Super-Gain,” a new open wire transmis- 
sion line, which is manufactured of cop- 
per wire with steel core, will deliver 1/6 
the db loss of regular 300 ohm twinex 
lead-ins. Excellent for long-line set-ups, 
“Super Gain” has a 400 pound breaking 
point tensile strength. This is made pos- 
sible by the steel core.—JFD Manufac- 
turing Co., 6101 Sixteenth Ave., Brooklyn 
4, N. Y.—TELE-TECH. 


Resin Flux 


A new and highly active Resin Flux 
has been developed. In speed of action 
for fast soldering, “44” Resin is said to 
surpass and resin now known to the 
solder industry. In spite of its unusual 
activity, “44” resin-core solder is non- 


corrosive and electrically non-conductive. 
It conforms not only to Army-Navy-Air 
Force Specifications MIL-S-6872 for a 
non-corrosive flux which is a 3-day hu- 
midity test at 100° F., but it also meets 
the extremely rigid U.S. Air Force Speci- 
fication No. 41065-B-Method 31 which is 
a 14-day humidity test at 160° F.—Kester 
Solder Company, 4201 Wrightwood Ave., 
Chicago 39, Ill.—TELE-TECH. 


Hermetically Sealed Relay 


A new miniature hermetically-sealed 
relay has been developed which features 
an 8-terminal hermetically-sealed header 


.600 O.D. and a new design balanced 
armature relay sealed in a % in. square 
drawn aluminum can. The entire unit is 
so constructed that it may be panel 
mounted from top or bottom. It is sup- 
plied with a dry air fill or vacuum 
pumped and pressure filled with dry ni- 
trogen. — Hermaseal Co., Ine., Elkhart, 
Indiana—TELE-TECH. 


Film Computer 


The Ready-Eddy has been designed to 
answer the many questions which fre- 
quently arise regarding footage, projec- 
tion time in minutes and seconds, num- 
ber of frames per foot and per second, 
and equivalents of 16mm and 35mm mo- 
tion picture film. Operation is simple. 
The indicator is rotated and set on the 
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a 
$382 


respective number (feet, seconds or min- 
utes) and the correct answer read on the 
same line. There are three scales. Scale 
“FR” around the edge of the disc repre- 
sents feet. The two inner bands indicate 


“seconds and number of frames of 35mm 


film. The two next bands indicate the 
same for 16mm film. Thus, the equiva- 
lents of both standards may be obtained, 
too. The opposite side of the disc has 
two scales. Scale “S’” on the outside rep- 
resents seconds with the three adjoining 
bands indicating feet of 16mm film, num- 
ber of frames of both 16mm and 35mm 
(same for both standards) and feet of 
35mm film. Scale ‘‘M” starting from in- 
side indicatés minutes, subdivided into 
half minutes of projection time. The 
next two bands indicate the equivalent 
footages of 16mm and 35mm film rang- 
ing from 1 to 45% minutes. It is made 
of durable plastics and sells for $2.50 
with carrying case.—Ready-Eddy, Sandy 
Hook, Conn.—TELE-TECH. 
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From the midget champ which spins around a 14 mile oval 
in 19 seconds . . . to the Indianapolis winner which clocks 
157 m.p.h. on the straightaway ... performance is the ke 
‘note in auto racing. In Electronics El-Menco Silvered-Mica 
Capacitors set the space. From the tiny CM-15 (2-525 mmf. 
cap.) to the mighty CM-35 (3300-10000 mmf. cap.) ... 
unexcelled performance is paramount. 


Bee Soe Rip sem rR eas thie, 


Precision workmanship, fine materials, careful design . . . 
these are the qualities which produce peak performance in 
racing cars and in El-Menco Capacitors. There is an El- 
Menco Capacitor for every specified military capacity and 
voltage. Each unit is factory-tested at double its working volt- 
age. You are assured of dependability for every application. 


FS ee Ge aie ye ee 


For higher capacity values — which require extreme tem- 
perature and time stabilization— there are no substitutes 
for El-Menco Silvered-Mica Capacitors. 


i Do uactinsn 


Jobbers, Retailers, Distributors—For information com- 
municate direct with Arco Electronics, Inc., 103 
Lafayette St., New York, N. Y. 


CM-35 


i rceaaaeee F|- } | | : ne 1 
MOLDED MICA 


CAPACITORS 


Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory— 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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Ov St up to 


17 capacitors 
per minute 


PRICE 


$69Q00 


F.0.B. CINCINNATI 


with the New Cigppard pc-4 


CAPACITANCE COMPARATOR 


Any type of condenser... paper, 
mica, oil filled, ceramic or elec- 
trolytic ... can be graded on the 
PC-4 at rates up to 8000 per day 
by an unskilled operator. Working 
to an accuracy of 0.2%, the PC-4 
is a_companion production in- 
strument to the famous PR-5 
Automatic Resistance Comparator. 
Leading manufacturers have found 
it an indispensible tool in the fight 
for higher quality and lower pro- 
duction costs. Easy operation re- 
duces inspection time to an ab- 
solute minimum. 

Completely self-contained, the 
PC-4 requires no outside attach- 


ments other than the Standard 
Capacitor against which the un- 
knowns are to be checked. Oper- 
ates on 110 Volt—60 cycle AC. 
Range: 10 mmfd to 1000 mfd. 
Size: 18” x 12” x 12”. Weight: 
approximately 35 Ibs. For com- 
plete details, write for Catalog 
Sheet 12-TT. 


Ciipperd 


INSTRUMENT LABORATORY INC. 


1125 Bank Street 


Cincinnati 14, Ohio 


MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT 


Color TV 


(Continued from page 51) 


to a local TV transmitter. To afford 
good interlacing in the TV receivers, 
the 5.96 MC heterodyne frequency is 
locked in with the 3.6 MC sampling 
signal employed at the color signal 
source. 

A “burst” selector at the trans- 
mitter, fed by horizontal synchroniz- 
ing, selects the burst and uses it to 
lock in the 3.58 MC oscillator, the 
signal from which is divided by 3 
and multiplied by 5 to obtain the 
5.96 MC heterodyne frequency. 

A similar “burst” selector is used 
at the receiver where it operates on 
the 2.38 MC burst, using it to lock 
in the 2.38 MC oscillator the ouput 
from which is divided by 2 and mul- 
tiplied by 5 to secure the 5.96 hetero- 
dyning voltage required. 

In front of the audience in Wash- 

ington were two standard mono- 
chrome TV receivers, showing that 
the signal was compatible; two 16- 
in. tri-color tube receivers and one 
19-in. tri-color tube receiver. Switch- 
ing means were available so that the 
radio transmitter could be modulated 
by either the signal from the coaxial 
cable or that from the microwave re- 
lay. 
“In an interesting studio program 
of dancers, both distant and close-up 
views were shown. The costumes in 
this and the following ‘Western’ 
skit were of gorgeous color, well re- 
produced. The act involving the 
“Love Birds” demonstrated no color- 
fringing even with rapid wing mo- 
tion of the birds. An outdoor camera 
picked up marching Highlanders, 
carrying flags of many of the United 
Nations countries. Regardless of the 
communication link employed _be- 
tween New York and Washington 
the picture quality left nothing to be 
desired. (The FCC report on color- 
TV, at the close of the FCC hearing 
on this subject, stated that the RCA 
system could not be transmitted over 
networks. This field test proved that 
this is no longer true.) 


RCA’s 5 Tri-color Kinescopes 


Disclosing the wide scope of their 
work in developing electronic picture 
tubes for color-TV, RCA researchers 
report that they have built at least 
five types of tri-color tubes, each one 
capable of operation on all known 
television systems. 

These five types of color tubes il- 
lustrate basic designs covering a 
wide range of principles according to 
Dr. E. W. Engstrom, who said that 
RCA research scientists have studied 
and investigated many ideas and 
concepts of color picture tubes, in- 
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‘““FIRST Commercial 
by Radio Relay System 
in North America” 


PTM Provides INDUSTRY with complete, private, 
high-reliability, weatherproof communications— over any 
terrain— without costly line construction and maintenance 


Federal PTM Microwave offers the most stable basic 


channels for pipe lines, power utilities, railroads, tele- HIGH POINTS of 
phone companies, broadcasting, aviation and others PTM 
PERFORMANCE 


ROVED performance in all large and small industrial applications! 

That’s why industry can rely on Federal Pulse-Time Modulation eee by fog, a. snow, 

° e . a . 
Microwave ... the modern system developed by the world-wide I REREESRAC sett  CA 


‘i : : 2 @ High signal-to-noise ratio. 
International Telephone and Telegraph Corporation, pioneer in 


@ Outstanding for high quality of 


microwave techniques. Tens of thousands of channel-miles of PTM voice and other transmission. 
have been installed in 15 countries by IT&T associates. @ No inter-channel crosstalk due 
ase frye ; to non-linearity of common ele- 
Federal PTM-—providing all facilities simultaneously—meets all ments. 
e€ommunication requirements ... over long distances and with re- @ Energy beamed by non-critical, a 
A a = © ; directive parabolic reflectors. ke 
markable reliability,.using equipment of highest RF output and . 
P 3 : : B @ High power allows large fading 
simplest design. For details on microwave at its best, write to Wire margin. 


and Radio Transmission Systems Division, Dept. 766. @ 99.22% reliability achieved 
without RF stand-by. 


“Federal Microwave—The System Backed by 20 Years of Experience” 


Federal Telephone and Radio Corporation 


100 KINGSLAND ROAD CLIFTON, NEW JERSEY 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N, ¥. 


§ FEDERAL TELECOMMUNICATION LABORA- 
 JORIES, Nutley, N.J,.... aunit of 
‘, IT&T’s world-wide research and 
engineering organization. . 
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cluding some later shown by persons 
RCA outside of RCA. 
takes its Dr. Engstrom pointed out. that 


these five prototypes of tubes include 


ENVIRONMENTAL TEST PROBLEMS those employing viewing screens 
formed of color phosphors arranged 
to Menney in patterns of dots, lines and check- 


erboard. Although the dot structure 
has been adopted for the tri-color 
tube now.used experimentally in the 
compatible color television systems, 
other designs, he said, can incorpo- 
rate any one of the several screen 
textures or a variation of them, 
without affecting the system. 

In commenting, Dr. Engstrom 
said: “The selection of one particular 
tube as a production model does not 
mean that the other tubes are not 
promising. Practical reasons made 
it desirable, at this time, to narrow 
the choice to one tube for pilot-plant 
production. By initially concentrat- 
ing the major part of our work on 
five tubes instead of one, we had a 
five-fold better chance of coming up 
with one which would be best suited 
to our present needs.” 

ee The scope of the effort involved in 
QUESTION ee : the development of the tri-color 
ae _ fet fighter’s eget one = tubes is indicated by the fact that 
affec y @ screaming clim Lnaery — several hundred people, recruited 
ee ee ae from many different RCA divisions, 

QUESTION ‘ : were involved in the project. 

What is the useful life of a [a amammE ae Engineering details for the tri- 
walkie-talkie in the steaming @ color tube used in current field tests 
heat of the South Pacific jungle? were turned over to the television 


The answers to these and thousands of other questions a ~ woe uly, — ae Hee 
will be worked out by RCA Engineers from test data garrison oe a | 
obtained in an atmospheric test chamber designed and As an objective for a good color 
. built by Tenney Engineering, Inc. This 50-ton chamber reproducer, ' Dr. Engstrom  con- 
has been installed for the RCA Engineering Products tinued, “we aimed at a tube which 
Department, Camden, N. J., for environmental testing would give us good color, would per- 
of both military and civilian electronic equipment. form on any known color system, 


Here, in one room can be simulated any and all condi- ad would a pm oduce pictur ns rm 
tions of temperature, humidity, and pressure found on black-and-white from present televi- 
earth or above it—to altitudes of 100,000 feet! sion broadcasts. , 
“The tri-color tube now being used 
SPECIFICATIONS meets all these requirements. It is a 
high performance tube. It provides 
Altitude: 70,000 feet rated high-quality color pictures and it op- 
nee oon et lamatie erates with all known television sys- 
an —85°F. to +185°F. tems. It does not impose external 
Dimensions: 18’w x 28’d x 14h limiting factors on picture size.” 
Refrigeration requirements: 180 hp Dr. Engstrom also said that “wide 
types of testing—development, research, environ- engineering and manufacturing ex- 
ecification, and production—a Tenney-engineered perience in electron tubes enabled us 
: will insure dependability and precisely con- to take both cost and performance 
trolled tést data for your requirements. factors into account in choosing the 
tube.” 
For full information on any environmental test | _ This three-gun tri-color tube al 
equipment, write Tenney Engineering, Inc., Dept. R in pilot plant production at Lancaster, 
. 26 Avenue B, Newark 5, N. J. Pa., comprises a glass plate and a 
*RCA monog metal shadow mask. On the plate are 
Tate A ath > on 600,000 small, closely-spaced phos- 
phor dots, each .014 in. in diameter, 
arranged in triangular groups. Each 


group consists‘of three dots which 
CHT CY ® 2209 glow in the three primary colors— 


red, green, blue—when hit by the 
scanning electron beam. 
Behind the phosphor dot plate is 


Engineers and Manufacturers of Automatic Temperature, Humidity, and Pressure Control Equipment 
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* Scope Image Film Recording 


1 Single-frame photography of stationary pat- 
* terns using a conti ty running sweep. 


ah a 


Scope Image Film Recording 


2 Single-frame photography of single transients 
* using a single sweep. 


How much can you expect 
an oscilloscope camera to do? 
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Scope Image Film Recording 
3 Continuous-motion photography employing film 
* motion as a time base. 
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S Scope Image Film Recording 
e 4 Continuous-motion photography employing 
e * escilloscope sweep as a time base. 
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FILM MOTION FILM MOTION 
e TIME BASE & SCOPE SWEEP 


5 Continuous-motion photography employing 
* combination of film motion and oscilloscope 
sweep as a time base. . 
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It’s only reasonable that you should expect the oscilloscope camera you buy 
to record what you see on an oscilloscope screen during any period. But can 
it be expected to do any more? We think so. 


For example, did you know that the Fairchild Oscillo-Record Camera—our 
idea of the most versatile 35-millimeter oscilloscope camera now available— 
can GREATLY EXTEND THE USEFULNESS OF YOUR OSCILLOSCOPEP , 


As you know, many non-recurring phenomena occur too rapidly to permit 
adequate visual study. Others occur so slowly that continuity is lost. Some- 
times you have combinations of very slow-speed phenomena and occasional 
high-speed transients. In any one of these cases, the Fairchild Oscillo-Record 
Camera will take over where your eye and the oscilloscope leave off. 


This extremely versatile instrument is now being used daily by many 
hundreds of engineers in widely diver- 
gent fields. For an idea of what it can 
do for you, study the five scope images 
and recordings illustrated at left. Each 
solves a particular problem. 


Oscillo-Record users especially like 
its: 
CONTINUOUSLY VARIABLE SPEED CONTROL — 
1 in./min. to 3600 in./min. 


TOP OF SCOPE MOUNTING that leaves con- 
trols easily accessible. 


PROVISION FOR 3 LENGTHS OF FILM— 100, 
FAIRCHILD OSCILLO-RECORD CAMERA — 1. 


400, or 1000 feet. v 
gy - pees, 3. —- — 
: : : unit. Available accessories include externa 
For more data write Fairchild Cam- 400 and 1000 foot magazines, magazine 


era Instrument Corp. 88-06 Van Wyck adaptor and motor, universal mount for cam- 
. era and periscope, binocular split-beam 


Blvud., Jamaica 1, N.Y. Dept.120-16B1 _ viewer. 


VALUABLE RECORDS FOR IMMEDIATE EVALUATION 
The Fairchild-Polaroid® Oscilloscope Camera produces a photographic print in a minute 


Valuable but inexpensive oscillograms for immediate evaluation; automatic one- 
minute processing without a darkroom; a set up time of two minutes or less—they’re 
just three of the many advantages that are yours when you use the Fairchild-Polaroid 
Oscilloscope Camera. Wherever individual exposures meet your recording require- 
ments—where you'd like to have permanent records of the traces you’re now sketching 
or carrying in your memory, this is the camera that can bring new speed, ease and 
economy to your job. Prints are 3!4x4!4 and each records two traces exactly one-half 
life size. Write today for details. 


A minute 
after 
you’ve pulled 
the tab 
a finished print 
is ready 


for evaluation 


—fAIRGHILD 


Oe arene RECORDING CAMERAS 


... from 


MORE FEATURES 
PT7 accommodates 1012” reels 
and offers 3 heads, positive tim- 
ing and pushbutton control. PT7 
shown in console is available for 
portable or rack mount. 


take 
ENA! 

Magnecord Tape Recorders are onduty in 
Korea. Intelligence officers using Magnecor- 
ders record first-hand reports of jet pilots just 
back from front-line“sorties. Used extensively 
by the Air Forcé, Magnecorders undergo ex- 
tremes infield conditions and still record with 


depéndable high fidelity. 
~ At KXLA, Pasadena, Calif., portable Magne- 


corders make “remote” recordings of top pro- 
fessional quality, and do it so easily. On a 
fighter strip or in the studio you can handle 
delayed programs with complete assurance 
when you use Magnecorders, the first choice 
of radio engineers everywhere. 


GREATER FLEXIBILITY 
In rack or console, or in its really 
portable cases, the Magnecorder 
will suit every purpose. PT6 is 
available with 3 speeds (334,”, 
72", 15”) if preferred. 


HIGHER FIDELITY 
Lifelike tone quality, low distortion, 
meet N.A.B. standards — and at a 
moderate price. PT63 shown in rack 
mount offers 3 heads to erase; record 
and play back to monitor from the 
tape while recording. 


360 North Michigan Avenue 
Chicago 1, Illinois, Dept. TT-12 
Send me latest catalog of Magnecord equipment. 


the shadow mask. This is a thin 
metal sheet perforated with 200,00) 
tiny holes, and acts as a mask so tha’ 
each electron beam, as it scans, can 
“see” only one dot of each color 
group. In the neck of the picture 
tube are three electron guns. These 
generate the beams of electrons 
which “paint” the color pictures on 
the phosphor plate. 

The other four tri-color picture 
tubes reported on are basically simi- 
lar in that the color is created by the 
action of electron beams on color 
phosphors. 

One of these four tubes is similar 
to the three-gun production model, 
except for the use of one gun instead 
of three. Three tube (in which the 
single beam is made to “corkscrew” 
into its approach in the masking 
holes) was shown publicly in Wash- 
ington, D. C., in March 1950, along 
with the three-gun tube. The other 
three tubes, however, were disclosed 
for the first time publicly at a Radio 
City showing Oct. 23. 

In a third tube, called a “line- 
screen color’ kinescope,” narrow 
parallel strips of color phosphors are 
used in place of dots. The single 
electron gun scans the phosphor 
strips in an unorthodox manner, the 
beam being deflected up and down in 
stairstep fashion in such a way as to 
scan each color in synchronism with 
the received color signal during each 
journey from one side of the screen 
to the other. 

In a fourth entirely different tube, 
the axis of the electron gun is placed 
at a 45° angle to the phosphor 
screen. The scanning electron beam 
passes through slits in the phosphor 
screen and is then reflected back onto 
the phosphor. The emitted color is 
controlled by the deflection of the 
electron beam in the immediate vi- 
cinity of the phosphor screen. This 
makes the color control entirely in- 
dependent of the scanning process. 


Grid Control Tube 


Still another type of tube, based 
on principles analogous to the layers 
of emulsion in Kodachrome film, was 
developed by S. V. Forgue. In this 
tube, the layers of red, blue, and 
green phosphors are placed on three 
closely-placed screens. By controlling 
the voltage changes on two interven- 
ing grids, the color is controlled. 
Successful experiments were con- 
ducted with one and with three elec- 
tron guns. 

The process used in applying the 
color phosphors to glass plates, used 
in four of the tubes, was developed 
out of silk-screen printing methods, 
and is used or applying dots and 
lines, as well as any other pattern. 
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SIMPLE T, 


SISTANCE LIMIT BRIDGE 


Direct Reading in Percentage Deviation 
over Range of +20% 
from 1 Ohm to 1,111,111 Ohms 


The new G-R Resistance Limit Bridge uses a conventional 
equal-arm Wheatstone bridge circuit, supplied from a constant 
voltage d-c source. 

The built-in resistance standard is composed of seven Type 510 
Decade Resistors, adjustable from 1 ohm to 1,111,111 ohms in 0.1 
ohm steps. 

The indicating meter shows percentage difference between the 
unknown and the built-in standard over a range of +20% on a meter 
the scale of which is colored gold for 5% limits and silver for 10% 
limits as an aid to rapid operation. 

A sensitive relay can be substituted for the indicating meter to 
operate various types of rejection or selection mechanisms for automatic 
sorting or inspecting. 

The instrument can be used as a conventional Wheatstone bridge. 
Its accuracy is adequate for a large majority of resistance measurements. 
Its ability to measure resistances u up to one megohm without added booster 
voltages increases its utility considerably. 

As a limit bridge its accuracy is +0.5% or better{ for matching pairs of 
resistors it is accurate to +0.2%; for null measurements, with an external 
standard, between 1 ohm and 2 megohms the accuracy is +(0.2% plus 
accuracy of the standard). 

The instrument is a-c operated from 105-125 or 205-250 volts, 60 cycles. 
It is supplied in either welded aluminum cabinet or relay-rack models. 
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SET TO @ VOLTS 


TYPE 1652-AM RESISTANCE LIMIT BRIDGE 


__ TYPE 1652-AR RESISTANCE LIMIT BRIDGE (Fee 


STROBOSCOPES + VARIACS + SOUND-LEVEL METERS 


VIBRATION METERS « IMPEDANCE BRIDGES 7 
WM G E \ ; . A L R A v 0 0 Mm a ll 
WAVE ANALYZERS + DISTORTION METERS 


IMPEDANCE STANDARDS « VACUUM-TUBE 275 Massachusetts Avenue, peipits 3 39, Mass. 
VOLTMETERS + FREQUENCY STANDARDS : 
BROADCAST MONITORS «+ PARTS AND ACCESSORIES 
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Zonal Screens 


: | 3 Plants Geared for Production <n 
. the effect o e image is nearly 
oh gi MI my, 7 Military Transformers od miner Papen there ond 


always be at least a partial suppres- 
sion of the reflected wave at the re- 
ceiver as meteorological fluctuations 
vary the position of the image 
source. 

To obtain experimental confirma- 
tion of the reflected-wave suppres- 
sion, the NBS investigators used a 
4500-MC transmitter. Horizontally 
polarized signals were radiated from 
a 4- by 6-in. horn set about 14 feet 
above the ground. The receiving an- 
tenna was an exact duplicate of the 
transmitting horn. The receiving 
antenna was located about 800 ft. 
from the transmitter and could be 
raised and lowered on a 50-ft. tower. 
The received power was recorded as 
a function of this variable height. 

One of the experimental wave sup- 
pressors is composed of two triangu- 
lar screens with edges of 7.3, 6.6, 
and 5.4 ft. When the path was not 

‘obstructed by the suppressor, the re- 
ceiver recorded a well-defined inter- 
ference pattern of minimum and 
maximum signal strengths as the 
receiving antenna was raised and 
lowered on the tower. But when the 
triangular screens were placed in 
their proper position, the influence 
of the reflected wave was substanti- 
ally eliminated at the receiver. The 
field strength of the remaining di- 
rect wave was 6 db less than that 
of the signal at a point of maximum 
interference when no suppressing 
screen was used. * 

By moving the receiving antenna 
above and below its normal operating 
position in search of any nearby re- 
flected-wave interference, it proved 
to be possible to determine whether 
the reflected wave was really sup- 
pressed or merely shifted in phase. 


; In practice, microwave radio re- 

YOU GET THE BEST FROM MID-WESJ. “Wain <ol lay paths are usually about 20 or 30 
oo miles long, and the transmitters gen- 
ine " erally operate at a frequency of 


Weare geared for production of fully-approved, MIL-T-27 about 4000 MC (wavelength 7.5 


Transformers and Filter Reacters to meet Military specifi- cm). Under these conditions,~- the 
cations. Our Production includes: HY PERSIL®, or Nickel first Fresnel zone is 80 to 100 feet 
alloy materials in Hermetically sealed or Fosterite® type . . P 

SP IE in radius at the middle of the path, 


MIDWEST’S modern plants are staffed by experienced’ | 20d the radius of the main sup- 
personnel employing the latest equipment and electronic pressed area at the receiving point 
knowledge to produce components of consistent quality | is about 8 to 10 ft. Fortunately, the 
for Military and Civilian use. antennas commonly used for micro- 


wave relay transmissions are about 
WE INVITE PRIME AND SUB-CONTRACT INQUIRIES 8 ft. in radius. To accomplish nearly 


complete suppression, the screen is 
MID-WEST COIL & TRANSFORMER CO. positioned on the path to within a 
1642 NORTH HALSTED STREET «+ CHICAGO 14, ILLINOIS HRRG BCom Maier ae stool mal 
Branch Offices: New York City Buffalo (Kenmore) Plymouth, Indiana direct wave is diffracted, perfect 
970 L : ; suppression cannot be obtained in 

a Fayette St. 278 Hamilton Blvd. 805 Pennsylvania - ‘ 
any instance, and some error in lo- 
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= ew 1957 HEATHKITS 


Aeathhet 
5” OSCILLOSCOPE KIT 


a Sieve “spot shape” control for spot adjustment — to give really sharp 

‘ocusing. ‘ 

@A total of ten tubes including CR tube and five miniatures. 

@ Cascaded vertical amplifiers followed by phase splitter and balanced 
push-pull deflection amplifiers. 

@ Greatly reduced retrace time. 

@ Step attenuated — frequency compensated — cathode follower ver- 
tical input. : 

@ Low impedance vertical gain control for minimum distortion. 

@ New mounting of phase splitter and deflection amplifier tubes near 

@ CR tube base. 

@ Greatly simplified wiring layout. 

@ Increased frequency response — useful to 5 MC. 

@ Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor. 

@ Dual control in vernier sweep frequency circuit — smoother acting. 

@ Positive or negative peak internal synchronization. 

@ Multivibrator type Wide Range Sweep Generator. 

A brand new 1952 Heathkit Oscilloscope Kit with a multitude of out- 

standing features and really excellent performance. A scope you'll truly 

like and certainly want to own. 

The kit is complete with all parts including all tubes, power trans- 
former, punched and formed chassis, etc. Detailed instruction manual 
makes assembly simple and clear — contains step-by-step instructions, 
pictorials, diagrams, schematic, circuit de- 


scription and uses of scope. A truly. out- 
standing value. S$ 50 
MODEL 0-7 - 


SHIPPING WT. 24 LBS. 


AWeathhil” VACUUM TUBE 
VOLTMETER KIT 


@ New styling — formd case for beauty. 
@ New truly compact size — Cabinet 4” deep x 4-1/16” wide 
x 7¥_” high. 
@ Quality Simpson 200 microamp meter. 
@ New ohms battery holding clamp and spring clip — assurance of 
ood electrical contact. 
a ot quality precision resistors in multiplier circuit. 
@ Calibrates on both AC and DC for maximum accuracy. 
@ Terrific coverage — Reads from Y2V to 1000V AC, YaV to 1000V 
DC, and .1 to over 1 billion ohms resistance. 
@ Large, clearly marked meter scales indicate ohms, AC Volts, 
DC Volts, and DB —has zero set mark for FM alignment. 
@ New styling presents attractive and professional appearance. 
The 1952 Model Heathkit Vacuum Tube Voltmeter! 
Newly designed cabinet combines style and beauty 
with compactness. Greatly reduced size to occupy a 
minimum of space on your work-bench. Covers a tre- 
mendous range of measurements and is easy to use. 
Uses only quality components including 1% precision 
resistor $ in multiplier circuit for greatest accuracy, 
Simpson 200 microamp meter with easy to read scales 
for fast and sure readings. 
All parts come right with kit, and complete 
instruction manual makes assembly a cinch. 


MODEL V-5 
SHIPPING WT. 5 LBS. 


se 


EXPORT AGE 


greene or 77> HE AT Hi € @naA PAR 
Wj 13 E. 40th ST 
~4 NEW YORK CITY (16) ‘ 


CABLE. ARLAB-N.Y 
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cating the screen can be tolerated. 
For a first zone of 80 ft., a satis- 
factory screen is a rectangular struc- 
ture made of hardware cloth and 
mounted on poles 40 ft. high. 

A number of experiments using 
differently shaped screens have sub- 
stantially confirmed the application 
of optical theory to microwave tech- 
niques. They have indicated that 
troublesome ground reflections can 
be eliminated by small screens 
erected in the path, or when techni- 
cally feasible, by utilizing obstacles 
permanently located near the proper 
position in the path. 


Radiosonde 
(Continued from page 55) 


plifier tubes. The motor-control 
tubes will then reflect a different re- 
sistance value in series with the 
drive motor and thereby change its 
speed so as to cause vertical columns 
to be printed again. Vertical col- 
umns will appear on the pressure- 
sensitive chart as long as the input- 
signal code characters are being re- 
ceived at a uniform rate. A change 
in the drive-motor speed caused by 
a change in the radiosonde transmis- 
sion rate will cause a corresponding 


Complete 360° pan without 
ragged or jerky movement is 
acomplished with effortless 
control. It is impossible to 
get anything but perfectly 
smooth pan and tilt action 
with the "BALANCED" TV 
Triped. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play" between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never re- 
quires adjustments, cleaning 
or lubrication. Built-in spirit 
level. Telescoping extension 
pan handle. 


Write to Dept. T for further 
particulars 


F loating Action Se 


“BALANCED” 
TV TRIPOD 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements. 

Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute balance, 
effortless operation, 
super-smooth tilt and pan 
action, dependability, 
ruggedness & efficiency. 


Below: 


3-wheel portable dolly with 
balanced TV Tripod mounted. 


change in the output of the dc 
tachometer generator. Consequently, 
the rate indicator will also change 
correspondingly. In turn, the change 
in tachometer output will affect the 
value of the bias voltage to the motor 
control tubes, resulting in a change 
in the effective resistance in series 
with the main winding of the drive- 
motor such as to restore the drive- 
motor speed to the original rate. 
If the power-line voltage should 
change, the corresponding change re- 
flected in the output of the compen- 
sation rectifier will also effect the 
motor control amplifier in a like 
manner and thereby prevent a 
change in the drive-motor speed. 


Automatic Synchronization 
Circuit 


The automatic synchronization cir- 
cuit works in conjunction with the 
motor control section to maintain 
vertically aligned columns despite 
changes in the rate of incoming code 
cycles over the range of 8 to 16 
cycles of code groups per minute, 
(pressure, temperature, and humid- 
ity constitute one cycle of a code 
group). The timing cam measures 
the column position error of the re- 
corder due to a difference in speed 
between the incoming signal cycles 
and the complete rotation of the re- 
corder helix. 

During normal synchronized op- 
eration, the recorder helix will make 
one revolution for each cycle of code 
signals received from the radio- 
sonde transmitter. If the recorder is 
faster or slower than the received 
code signals, the automatic synchron- 
izing mechanism, utilizing two thyra- 
trons (V8 and V9, type 2D21), and 
timing cam assembly O-107, in con- 
junction with a system of micro- 
switches $102 and $103, with an elec- 
trically activated speed-control cir- 
cuit located in the motor control sec- 
tion, will adjust the motor-speed 
control voltage to synchronize the 
drive-motor speed with that of the 
incoming signal. This is accom- 
plished by the _ electro-mechanical 
operation of the helix stop-start con- 
trol assembly, which either advances 
the helix if the recorder is slower 
than the radiosonde transmission 
rate or, conversely holds the helix 
until the signal is again in synchron- 
ism. 

It is recognized that this system 
has certain limitations in available 
accuracy and sensitivity which are 
contributed primarily by the use of 
the mechanical type of sensory ele- 
ment. A new system now under de- 
velopment at the Signal Corps Engi- 
neering Labs., offers greater accu- 
racy and response sensitivity. 


TELE-TECH °* December, 195} 


Wuen you NEED A Fuse 


_rHink or BUSS... 


Fuse Headquarters for 
the Electronic Industries 


TELEVISION ¢ RADIO + COMMUNICATIONS 
CONTROLS « AVIONICS + INSTRUMENTS 


A complete line of fuses is available. Made in 
Dual-Element (Slow blowing), Renewable and One- 
Time types. Sizes from 4%00 ampere up. 


And a companion line of BUSS Fuse Clips, Fuse 
Blocks and Fuse Holders. 


Behind each fuse or fuse mounting are 37 years 
of know-how in building products of unquestioned 
high quality, the world’s largest fuse research 
laboratory and the world’s largest fuse pro- 
duction capacity. 


| Each BUSS Fuse Electronically Tested. 
To assure proper operation in the field, each 
and every BUSS fuse is tested in a highly 
sensitive electronic device that rejects any 
, fuse that is not correctly calibrated — 
: properly constructed and right in physical 
dimensions. 


BUSS Fuses are made to Protect — 
not to Blow. 


iF . «+ YOU HAVE A We welcome requests to help you in selecting the proper fuse or in 


designing a special fuse or fuse mounting best suited to your conditions. 
: P : C A t P R 0 3 ! : M Submit sketch or description showing type of fuse contemplated, 


number of circuits, type of terminals and the like. : 
TURN TO ; . ; d 
Our staff of fuse engineers is at your service. 


BUSSMANN MFG. CO., University at Jefferson 


| St. Louis 7, Mo. (Division McGraw Electric Co.) a 
USE THIS COUPON _ Get All the Facts 4 Please send me Bulletin SFB containing plete facts on BUSS 2 
Small Dimension Fuses and Fuse Holders. ~ 


Name 


Title 


Address 


City — State 


TT-1251 
mmm HmEee ea ee 


TELE-TECH * December, 1951 


UHF ANTENNAS 


(Continued from page 41) 


18 showing five co-linear dipoles at 
the focus of a parabolic sheet; and 
Fig. 19 showing a modified fan di- 
pole of a corner reflector. 

While the ideal reflector is a solid 
sheet of metal, a multiple number of 
rods or a wire mesh is generally used 
to reduce wind resistance, ice load- 
ing, and weight. This is perfectly 
satisfactory from an electrical stand- 
point, provided that the openings in 
the metal are only a small fraction 
of a wave length. 

Being one of the most compact and 


highly efficient of the sheet reflector 
types, the corner reflector has been 
selected for discussion here. This 
particular antenna uses a 90° in- 
cluded angle in the corner and a 
modified type of fan dipole as the 
antenna element. It will be noted in 
Fig. 19 that the fan dipole is also 
folded at 90° to conform to the shape 
of the reflector. Following are its 
characteristics: 

Gain—This antenna has the ulti- 
mate in gain for its compact size, as 
shown by Fig. 20. It should be one 


CENTURY 


shows the widest 
range of studio 
lighting equipment 
designed to meet 
the special needs 
of modern TV— 
together with 

all the useful 
accessories and 
complete systems 
for light control. 
Send for your 
copy today! 


of the best performers in fringe 
areas. 

Directivity—This antenna is also 
an outstanding performer in direc- 
tivity, being truly uni-directional. 
The directivity in the horizontal 
plane is shown in Fig. 21, and the 
directivity in the vertical plane in 
Fig. 22. The almost complete ab- 
sence of unwanted lobes should re- 
duce reflection and multi-path trou- 
bles to an absolute minimum. 

Bandwidth—Although the corner 
reflector antenna is normally consid- 
ered to be a relatively narrow-band- 
width antenna, the combination of a 
proper-size reflector and the unique 
design of the dipole element has re- 
sulted in a compact, high-gain an- 
tenna which covers the entire UHF 
spectrum. 


Yagi Antennas 


The Yagi is a familiar type of 
high-gain, narrow-bandwidth array 
which can be equally as. useful at 
UHF as at other frequencies. It 
produces more gain for its size and 
weight than any other types of an- 
tenna. The mechanical construction 
of a yagi to operate at these fre- 
quencies is very critical, and close 
dimensional tolerances must be held 
if its high gain is to be realized. The 
one illustrated here (Fig. 23) is a 
six-element, wide-spaced type. At 
UHF, advantage can be taken of the 
increased gain afforded by wide spac- 
ing without a structure which is pro- 
hibitive in size. The antenna shown 
here has an over-all length of only 
28 inches. 

Gain—The gain curve is shown in 
Fig. 24. While this should be ade- 
quate for most weak signal installa- 
tions, still higher gains may be ob- 
tained by stacking two or more of 
these antennas in the conventional 
manner. 

Directivity— The horizontal di- 
rectivity pattern of this antenna is 
shown at its resonant frequency in 
Fig. 25. This is also a very excellent 
pattern for the elimination of reflec- 
tions and unwanted signals. The 
vertical directivity pattern shows 
only a slightly greater lobe width 
than the horizontal pattern. 

Bandwidth—This is a very narrow 
bandwidth antenna, showing its peak 
gain only on the channel for which it 
is made. It may be noted, however, 
that a total of seven UHF channels 
fall within the range of this antenna 
if a sacrifice in gain of 3 db at either 
end of ‘the pass band can be tol- 
erated. ; 

Almost any type of antenna used 
at other frequencies can be designed 
for operation on the UHF television 
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s a typical RCA television program. 


Freedoms window in the Iron Curtain” 


You've read the story of last summer's 
TV demonstrations in Berlin. It at- 
tracted a million and a quarter Germans 
—including thousands who slipped 
through the Iron Curtain to see West- 
ern progress at work. 

Behind this is another story: How RCA 
engineers and technicians broke all records 
in setting up these Berlin facilities. The 
project called for a TV station and studio, 
a lofty batwing antenna, and the installa- 
tion of 110 television receivers at strategic 
points. Such a program would normally 
take several months to complete. It was 


installed and put to work by RCA in a 
record-breaking 85 hours! 


Programs witnessed by Berliners included 
live talent shows, sports events, news com- 
mentaries, and dramatizations of the Marshall 
Plan. Observers pronounced reception fully 
up to American standards—another impressive 
demonstration of democracy’s technical in- 
genuity and leadership. 


* * * 


See the latest wonders of radio, television, and 
electronics at RCA Exhibition Hall, 36 West 
49th St., New York. Admission is free. Radio 
Corporation of America, RCA Building, Radio 
City, N. Y. 20, N. Y. 


Part of the 401 cases of RCA equip- 
ment shipped to Berlin for tele- 
vision demonstrations. 


RADIO CORPORATION of AMERICA 
Wotld Leader in Radio — First in Television 
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band. Simple types, such ordinary 
a. dipoles, dipoles and reflectors, and 
combinations of these can be usec 
effectively, although they will not 


\ show the broad bandwidth charac- 

Peak- to . Peak teristics of the previously described 

special types. One such array of di- 

V OLT M E T - be poles and reflectors is shown in Fig. 
Bi 27. 


Also worthy of mentioning are 
.0005—300 : a ~ several experimental types which are 
: Ss too cumbersome to use at lower fre- 
VOLTS (a ee quencies, but adapt themselves very 
readily in this portion of the spec- 
MODEL 67 trum. They are the helical-type an- 
: : 4 tenna, shown in Fig. 26, and the slot- 
Designed for accurate indication type antenna, shown in Fig. 28. 
of the peak-to-peak values of Transmission lines are an impor- 
2 arma and has asia tant part of the receiving antenna 
Rs Gants a os system, and many types of lines have 
ai ie ate asked ehh ; been evaluated during the field tests. 
Sia Besicttnn e The best antenna performanée can 
: be obtained only by the proper choice 
-0005-300 volts peak-to-peak, and installation of the transmission 
.0002-100 volts r.m.s. in five line. Because of the much greater 
loss in the flat ribbon types of trans- 
INPUT IMPEDANCE: 1 megohm shunted by 30 mmfd. mission line under adverse weather 
Provision for connection to 1500 DIMENSIONS: Height 714“, width 7”, depth 842’. conditions, those used with the most 


ohm, 1 milliampere graphic re- Weight 8 Ibs. success in experimental UHF instal- 
corder or milliammeter. POWER SUPPLY: 117 volts, 50-60 cycles, 35 watts. lation have been Types 2; 3, and 4, 


in the list below. The 300-ohm tubu- 


lar line, while better than the flat 
MEASUREMENTS CORPORATION line under conditions of soot, grime, 
BOONTON NEW JERSEY and moisture, still shows an appreci- 
able increase in loss. The coaxial 
types are not affected, but naturally 
have greater initial attenuation. The 


. : proper choie f transmission line 

Sy : vania Offe rs FU LL- LI | E of aa its ear {installation will pro- 
e . vide the same trouble-free service as 
H ig h Q U al ify Soc kets that obtained on present VHF chan- 


nels. 


a MEASUREMENTS CORPORATION 


a 


cies ee 
a = Ria — etic atti asta reo en 


ranges. Semi-logarithmic, hand 
calibrated scales. 


' : include 7- and 9- 

: I line of Available types inc Loss — DB /100 Feet 
Sylvania now = me on civilian pin Miniature, Turret, Ocul, soe ie 3h $f 
sone eli manufactured in ac- Decal, etc., sockets. Lt lige ogo Dry Wet Dry Wet Dry Wet 
require 


. Type 
i- descriptions write toda’ : 1 Standard 300- 
aaa tA ble a Gameend illustrated catalog to: Sylvania Ohm Flat Line 1.2 7.3 3.2 20.0 5.0 30.0 
fications. 


. Dept. 2 Tubular 300- 
: Electric Products Inc., Oh 1.1 2.5 3.0 6.8 4.6 10.0 

pir ge and ear fone 0 A-1212, Parts Sales Division, War 7. = OS = 165 

and Steatite, w 


2 7.8 — 
. 
? 


“i The antennas discussed above are 
JAN 7-Pin SS all of the balanced 300-ohm type. 
Miniature Socket gd MEA Where it is found desirable to use an 
(Shield base type) ‘ a unbalanced 75-ohm coaxial transmis- 
RMA 9-Pin sion line, or where the receiver is 
Miniature Socket t designed for 75-ohm unbalanced in- 
(Shield base type) —— put, an impedance transformer and 
balancing network are necessary to 
couple these two unlike items to- 
gether. This balancing network is 
referred to as a balun, and the im- 
pedance transformer can be conven- 
: iently incorporated in the same 
rm oh ff Pin ‘ structure. 
uw © ieee Socket ee Pe » >A A lightning arrestor is often 
Octal Socket (Bottom Mounting) Helf-round Soc & YS necessary on UHF as well as on 
(Top Mounting) VHF. Lightning arrestors designed 
for VHF use have proven unsatis- 
factory at UHF, due to their elec- 
trical mismatch and signal loss. The 
. ELECTRONIC PRODUCTS ; ELECT balun incorporates positive lightning 
TS ee a ae DEVICES; LIGHT BULBS; protection in its design, without the 
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At the Laboratories’ school for communications development 
training, the curriculum includes electronics, oscillations 
and waves, switching and transmission. Each subject is di- 
rectly keyed to the latest fields of telephone research. 
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FAcu year the Bell System selects hundreds of 
engineering graduates from technical schools, to 
find the answers to communications problems 
through the application of science and tech- 
nology. A specifically qualified group joins Bell 
Laboratories to develop tomorrow’s telephone 
system — also, in the present emergency, more 
powerful electronic devices for the armed services. 

They come — thanks to the competence of our 
nation’s educators—with an excellent grounding 
in fundamentals. To equip them still further, the 
Laboratories operate a school at graduate level 
for advanced communications. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service. 


The new men receive an intensive course in 
the latest theory and techniques. At the same 
time they take their places as members of the 
Technical Staff doing responsible work which, 
with their classroom instruction, reveals where 
they can make the most of their aptitudes. 


More than ever America’s future must depend 
on men and women who are trained to think far 
ahead in technology whether for tomorrow’s 
telephones or national defense. By helping them, 
Bell Telephone Laboratories help make Amer- 
ica’s telephone system the world’s best, help the 
armed forces keep our country strong. 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Fearures: — Compensated for ambient tempera- 
ture changes from —40° to 110° F.. . Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes . . . Explosion-proof . . . Octal radio 
. . . Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 


PROBLEM? Send for “Special Problem Sheet” 


SPST Normally Closed. 


o 
10 


7 
es = 


VOLTAGE OF 24V ‘WITH AMPERITE 


S)“\umnamon car egg 
' are the sim- 
90% H 2% plest, lightest, 


Amperite 


to&6 


cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 
Amps... . Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA MPERITE CO., inc., 561 Bromma, New York 12;N. Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W: Toronto 


GET THE MOST NATURAL 

EASY SUB-DIVISION OF LABOR 

with Alden Miniature Terminals and sockets 
mounted to terminal card as per Unit Plan- 
ning Sheet layout. Components are mounted 
and are wired completely as an open, acces- 
sible sub-assembly. 


ALDEN "20" 
PLUG-IN PACKAGE 


__ ae 
"3 

mo | _— 

k Conc 7 Em 

Shielded ath 


Construction 


TO START 
QUICKLY! 


Construction." 


Portable 


ALDEN TERMINAL CARD MOUNTING SYSTEM 


ORGANIZE CIRCUITS QUICKLY 
FOR SYSTEMATIC LAYOUT 
AND CONSTRUCTION 


Use Alden Unit Planning Sheet (at 
left) to lay out circuit 
logically ' associated functions for 
mounting on pre-punched multi- 
hole Alden Terminal Cards (right). 


blocks of 


INSURE LOWEST OPERATING 
AND SERVICE COSTS 


Completely wired circuitry on Alden Terminal 
Card is easily assembled into plug-in units— 
Alden “20” Plug In Packages and Basic Chas- 
sis—Making circuitry instantly accessible- 
removable for fast, easy check or service. 


ALDEN 
BASIC CHASSIS 


Call Brockton 160 or wire for a laboratory sample Basic Chassis 
at $40.00 or Open and Closed Plug-In Package at $10.00—or write 
for booklet: “Basic Chassis and Components for Plug-in Unit 


fAitpen Praopucts. COMPANY 


123 N. Main St., Brockton 64, Mass. 


Fig. 29: Balun for matching balanced 300- 
ohm line to unbalanced 75-ohm coaxial 


losses of standard lightning arres- 
tors, provided its case is adequately 
grounded. 

Typical installation procedure 
when using 300-ohm line is to install 
the balun (shown in Fig. 29) on the . 
outside of the building near the en- 
trance point of the transmission line, 
and to attach a lightning ground to 
its case. Coaxial line is then run to 
the 75-ohm input of the receiver. 

If coaxial line is used throughout, 
the balun is installed at the antenna 
and the shield of the coaxial cable is 
properly grounded at the entrance to 
the building. 

Naturally, it will be to everyone’s 
advantage to make UHF installa- 
tions as simple and economical as 
possible. The approach in adding 
UHF to present VHF may be to 
utilize one of the following pro- 
cedures: 

a. Investigate the possibility of 
using -the existing VHF an- 
tenna and transmission line— 
compromising antenna orienta- 
tion where necessary. 

b. Utilize built-in or cabinet-top 
antennas—principally in strong 
signal areas. : 

c. Install a separate UHF antenna 
on the existing mast, feeding 
both UHF and VHF antennas 
into a common transmission 
line by using a special coupling 
network. 

d. Make an entirely separate 
UHF installation if the loca- 
tion of the VHF antenna is not 
satisfactory, or move the exist- 
ing VHF mast to a position 
suitable for both services. 


Pittsburgh-St. Louis 


Microwave Link Planned 


Application has’ been filed by the 
Long Lines department of A. T. & T. 
with the FCC for permission to install 
a radio relay ‘system between Pitts- 
burgh, Pa.,. and St. Louis, Mo. Ex- 
pected to be completed about mid-1953, 
the entire system is estimated to in- 
volve an investment of about nine mil- 
lion dollars. 
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G. S. Marshall Co., Pasadena 1, Cal., 
electronic engineering representatives, 
now represents: Tensolite Insulated 
Wire Co., Inc., Tarrytown, N. Y., mak- 
ers of miniature and sub-miniature 
wire and cables; Sterling Engineering 
Co., Ine., Laconia, N. H., manufactur- 
ers of telephone-type relays; and Elec- 
tronic Devices, Inc., Brooklyn, produc- 
ers of selenium rectifiers. Area to be 
covered includes California, Arizona 
and New Mexico. 


The Marvin E. Nulsen manufactur- 
ers’ representative organization, 5376 
East Washington Street, Indianapolis, 
Ind., has been named sales representa- 
tive for the cathode-ray tube division, 
Allen B. DuMont Laboratories, Inc. 
Nulsen representatives will cover job- 
bers in Indiana and the cities of Cin- 
cinnati, Ohio, and Louisville and Lex- 
ington, Kentucky. 


Electronic Measurements Corp., engi- 
neers and producers of precision elec- 
trical testing equipment, of 280 Lafay- 
ette St., New York 12, N. Y., has just 
announced the appointment of Intex 
Co., Inc., of 303 W. 42 St., New York 
18, N. Y., as their exclusive export 
representatives. 


Gertsch Products, Inc., Los Angeles, 
has appointed Ron Merritt, Seattle, as 
its northwest representative. 


Gerald B. Miller Co., Hollywood elec- 
tronic engineering representative, has 
opened a branch at Albuquerque, N. M., 
at 302% W. Central Ave., with E. P. 
Brooks as manager, according to G. B. 
Miller, president. The new office will 
service Arizona, New Mexico and to 
El Paso, Texas. 


Antenna Lab for 
Workshop Associates 


A new antenna laboratory will be 
erected by the Workshop Associates, 
Division of The Gabriel Company. To 
be located in Natick, Mass., the labora- 
tory is scheduled for completion in 
mid-1952. The laboratory site consists 
of a 46 acre tract approximately 
twenty miles from Boston. The build- 
ing will be two stories with a modern 
glass brick front. The roof will be 
specially designed for outdoor antenna 
work. Electrical engineering, mechani- 
cal engineering, model shop, and a 
drafting department will all be located 
in the laboratory, together with all 
engineering offices for the Workshop 
Associates, 
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FOR FAST DELIVERY 


FILTER NETWORKS 
TOROIDAL COILS 


SATURABLE REACTORS 
TRANSFORMERS 
call SQUARE ROOT 


e Engineered to conform to J.A.N. or MIL-T-27 
specifications. 


e Designed for you or fabricated to your speci- 
fications. 


CORONASEALED or standard 


*CORONASEAL t.m. Hermetic sealing by specially developed 
Sorete impregnation and potting. Coronasealed products are 
ighter and smaller than standard units and can be made to con- 
form to MIL-T-27 Grade |. 


FIRST ORDERED — FIRST DELIVERED 
Write — Wire — or Phone Today 


MANUFACTURING CORPORATION 


391 SAW MILL RIVER RD. « YONKERS 2, N. Y. « Phone: YOnkers S-1213 


N.R.K. MFG. & ENGINEERING CO. 


5644-50 NORTH WESTERN AVENUE 


* CHICAGO 45, iLl * LOngbeach 1-6973 


ce a Working with the North Electric Manufactur- 


ing Co., Galion, Ohio, we developed a new miniature hermetically sealed 
relay to meet exacting military requirements. Features include an 8-terminal 
sealed header .600” O.D. and a new design balanced armature relay, 
sealed in a 7/”"x7/g" x7" drawn aluminum can. The entire unit may be panel 
mounted from either the top or bottom. The unit can be furnished either 
with a dry air fill or vacuum-pumped and pressure filled with dry nitrogen. 


HAVING HEADER TROUBLES? 


We make all types of Sealed Headers, ranging from simple 2- and 3-elec- 
trode, crystal holder bases, and standard octal headers, to 14- and 16-ter- 
minal headers for sealed Transformer and Relay applications. (Also a variety 
of special-design headers and terminals.) Write for catalog and quotes. 


THE HERMASEAL COMPANY, Inc. 


Elkhart 10, Indiana 


A challenging answer 
‘to low cost, wide-angle 
high fidelity reproduction. 


engineered speaker with 
exclusive dual concentric 
cone design, which diffuses 
“the normally beam-like high 
frequencies. Results in excep- 
tionally uniform response oe 
i assures full range reception over 
- ™» the entire listening area. ~ 


Write today for Bulletin 62N73 
— address inquiries to. Desk 33. 


NIVERSITY LOUDSPEAKERS INC 


O So. Kensico Ave., White Plains, New York 


Diffusicone-12 isa newly 


Microwaves for Utilities 
(Continued from page 50) 


mercial supply. Other factors to be 
considered in connection with the 
stand-by power equipment are start- 
ing batteries, battery chargers, and 
capacity of fuel tanks. It is also ad- 
visable to include remote-contro! 
starting from the dispatch point. Re- 
-mote-control starting makes it pos- 
sible to check the operation of the 
stand-by equipment periodically, to 
make sure that it is ready for use at 
all times. 

The paraboloidal type of antenna 
is used for microwave communica- 
tion. Since directional transmission 
is desired, this type of antenna is 
utilized to concentrate the transmit- 
ter’s energy into a narrow beam. Be- 
cause of the inherent power gain of 
the antenna, the repeater power re- 
quired is reduced by the factor of the 
antenna gain at both the receiving 
and terminating points. For example, 
at 7000 MC, a paraboloidal antenna 
4 ft. in diameter has a gain of ap- 
proximately 36 db, power gain of ap- 
proximately 4000. Microwave equip- 
ment should be located near the base 
of the tower, and the antenna located 
at the top, with the proper type of 
transmission line connecting the mi- 
crowave equipment to the antenna. 
This type of installation is quite sat- 
isfactory where reasonably short 
transmission lines are used. Either 
coaxial cable or wave guide may be 
used, depending upon the operating 
frequency. In general, coaxial cable 
is satisfactory for frequencies up to 
3000 MC. Wave guide, because of its 
higher efficiency, is used for the 
higher frequencies. 


WABD ON EMPIRE STATE 


Rodney D. Chipp, director of engineer- 
ing for the Du ‘Mont television network, 
gives the signal for Chris J. Witting, the 
web's director and general manager, to 
throw the master switch, which put 
WABD’s new transmitter, atop the Empire 
State Building, on the air. C. G. Alex- 


ander, network operation director, looks on. 
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MILITARY 
CONTRACT. AWARDS 


Manufacturers who have received con- 
tract awards for producing of radio- 
radar-electronic equipment for the 
Armed Services are listed below by 


name, city and equipment. Subcon- : 


tractors interested in bidding on _ per- 
formance of any part of each contract 
should sell their services to these prime 
contractors. This list, which is current 
up to our press time, covers the period 
from Oct. 3 to Oct. 31. 


Batteries 


Manufacturers Battery Co., Madison, Wisc. ; 
Ray-O-Vac Co., Madison, Wisc.; Union Car- 
bide & Carbon Corp., New York City, N. Y. 


Cable 


Crescent Insulated Wire & Cable Co., Tren- 
ton, N. J.; James T. Haggerty & Co., Phila- 
delphia, Pa. 


Circuit Breakers 
& Switches 


General Electric Supply Corp., Chicago, III. ; 
Minneapolis-Honeywell Regulator Co., Minne- 
apolis, Minn. 


Crystals & Crystal Units 


Rex Bassett Co., Fort Lauderdale, Florida, ; 
Electrical Products Corp., Oakland, Calif. ; 
Sherold Crystal Corp., Kansas City, Kansas. 


Electron Tubes 


Kuthe Labs., Newark, N. J.: Radio Corp. of 
America, RCA Victor Div, Harrison 5. AR Pa 
Raytheon Mfg. Co., Newton, Mass. ; Sylvania 
Electric Products, New York City, 'N. Y. 


Facsimile Sets 
Times Facsimile Corp., N. Y. City. 


Generators & Power Supplies 


Beech Aircraft Corp., Wichita, Kans. ; Buda 
Co., Harway, Ill. ; General Electric Co., Wash- 
ington, D. C.; P. R. Mallory & Co., "Indian- 
apolis, Ind. ; Minneapolis- Honeywell Regulator 
Ce., Minneapolis, Minn. ; Penn Electric Switch 
Co., Goshen, Ind. ; Vickers, Inc., Vickers Elec- 
trical Div., St. Louis, Mo.; Westinghouse Elec- 
tric Corp., Dayton, Ohio. 


Headphones 


Mackay Radio & oe Co., Marine Div., 
New York City, N. Y 


Indicators 


Eclipse-Pioneer Div., Bendix Aviation Corp., 
Teterboro, N. J.; General Electric Co., Sche- 
nectady, N. Y.; Kollsman Instrument Corp., 
Elmhurst, N. Y.; Sperry Gyroscope Co. Div., 
The Sperry Corp., L. I. City. 


Magnetic Tape Recorders 
Ampex Elec. Corp., San Carlos, Calif. 


Radar Sets 


Transducer Corp., Boston, Mass. 


Radiosonde Equipment 


Friez Instrument Div., Bendix Aviation 
Corp., Baltimore 25, Md 


Radio Transmitters & Receivers 


Barker & Williamson, Upper Darby, Pa.; 
Lewyt Corp., Brooklyn, N. Y.; Sentinel Radio 
Corp., Evanston, Ill.; Wickes Engineering & 
Construction Co., Camden, N. J.; Wilcox Elec- 
tric Co., Kansas City, Mo. 


Test Equipment 


Boonton Radio Corp., Boonton, N. J.; Hew- 
lett-Packard Co., Palo Alto, Calif. ; Manhattan 
ore Equipment Co., New York City, 
N. ; Stamford Electronics, Stamford, Conn. 


Transformers 


American Gas Accumulator Co., Elizabeth, 
N. J.; Burnell & Co., Yonkers, N. Y.; Freed 
Transformer Co., Brooklyn, N. Y.; Standard 
Transformer Corp., ase Ill.; Westing- 
house Electric Corp., N. Y. City. 
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Distinguished by 


BRILLIANT 
PERFORMANCE 


Recording engineers have learned to rely 
on Ampex for top performance in both 
the audio and instrumentation fields. 
Mechanical flexibility and reliability, incorporated 
into Ampex Recorders, are a bulwark to their 
unequalled performance. Through long 
gruelling hours of continuous service the precision 
built Ampex delivers reliable performance 
with minimum upkeep time... 
that’s why Ampex has unchallenged leadership. 


SERIES 
300 | 


Exclusive INTERCHANGEABLE TAPE Feature 
How well Ampex has learned 
to build unrivaled accuracy 


into its products is well ® CONSOLE 


proven by the interchange- 


able vane feawre. Ampexed @ PORTABLE in twin cases 
tape plays back on any Am- 


pex Recorder with the same ® RACK MOUNTING 
timing and response as it 

would on the machine that MODEL 300 Complete 
made the original recording! 15 & 7% Ins. Per | Specifications 


Sec. For audio re- : 
. and other useful infor- 
cording to 15,000 mation is available 


cycles. . Py Ps 
MODEL 301 without obligation on 


30 & 15 Ins. Per Sec. | “CAvest- 
For frequencies to 
15,000 cps. Simpli- 
fies program editing. 
MODEL 307 

60, 30 & 15 Ins, Per 
Sec. For instrumenta- 
tion uses to 100,000 
cps. 


we MAGNETIC TAPE RECORDERS 
Qe AMPEX ELECTRIC CORPORATION + Redwood City, Calif. 
AX-57 J Distributors in Principal Cities 


Wa: 
\ METER 


TYPE /60-A 


siete RADIO cA, 


rt SC MEMM 


cy PICTURE CENTERING 


O-STATIC TUBES 


Use the NEW 


PERFECTION 


Riue- Center 


Here is the simplest of all centering 
devices for the new electrostatic tubes. It 
is also the most efficient and positive—as 
your own tests will prove. 


@ Quickly Mounted. Slip the 
Kine-Center over the tube neck 
and tighten the holding screw. It 
stays firm. No wobble. No wiggle. 


@ Finger-Tip Control. Picture is 
centered by rotating the two rings 


MORE EFFICIENT either independently or together. 
Rings are closer to 
deflection yoke (the 
most effective operating 
area) and to the tube 
neck. They are stabil- 
ized magnetically. 


@ Positive Centering. Once ad- 
justed, the rings stay put. 


@ No Distortion of Focus as with 
many other centering devices. 


Write today for specifications and prices! 


PERFECTION eE ectric company 


2635 South Wabash Avenue, Chicago 16, Illinois 
MAKERS OF PERFECTION SPEAKERS AND TELEVISION COMPONENTS 


Quick, Expert Service on RCA Tubes 


be ick shipment, 
i ns in stock for quic 
cee gt ST distributor — ribo 
: tubes—of all types. WN. 4 
CK 1 agrees wat the needs of industrial, broad: 
ALL TYPES - " py governmental and other come atoyel 
@ Vacuum Power time, effort and money— Pane sickly from the 
a. ALLIED. Fill all oor aero ic supply source. 
@ Vacuum & Gas. Rect. complete, dependable electronic sup 
@ Ignitrons lo 
@ Cold-Cathode See Your 1952 ALLIED " 
@ Phototubes fer to your ALLIED Catalog for 
@ Oscillograph Tubes - electronic supplies—parts 
@ Camera Tubes tubes, test instrumen soe 
@ Monoscopes audio amplifiers, ——— om 4 
@ Special Types available from the world’s larg -: 
sai stocks. Write today for your FR 


nterchangeability of the complete 212-page eos 
copy Alli 
Directory ALLIED Catalog. ae 


Valuable guide to selection of FREE! Send for it now 
RCA tube type replace- 
Prone. Lists 1600 tube types- ALLIED RADIO oe 
Write for FREE RCA Guide a sei Sd Bet 18-M-1, Chicago 7, Ill. 
No. 37-046 $33 W. Jac 
3. ea 


Everything in Electronics from ONE Source 
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Robert Dressler has been appointed 
director of research and development 
for Chromatic Television Laboratories, 
Inc., Paramount Building, 1501 Broad- 
way, New York 18, N. Y. For the past 
five years, he has been in charge of 
various aspects of television research 
for Paramount Pictures Corp. (which 
holds a 50% interest in Chromatic 
Laboratories). He now assumes com- 
plete administrative and technical re- 
sponsibility for Chromatic research and 
development activities, including proj- 
ects for the Armed Services, theatre 
television and color television cathode- 
ray tubes and system. 


Rear-Admiral Stanley F. Patten, 
U. S. N. (Ret.) has been elected vice 
president of Allen B. Du Mont Labora- 
tories, Inc., by the Board of Directors. 
His most recent assignment was Di- 
rector of Mobilization Planning for the 
Government Department of Allen B. Du 
Mont Laboratories, Inc. 


Howard Rowland has been appointed 
chief research engineer of The Work- 
shop Associates, Needham Heights, 
Mass., Division of The Gabriel Co. In 
this capacity, he will direct a selected 
group of engineers in the investigation 
of new products and advanced research 
into antenna problems. Currently, his 
group is investigating new antenna de- 
signs in the fields of microwave com- 
munications, UHF and VHF receiving 
and transmitting antennas, and mobile 
communications. 


Don Haines has joined Belmont Ra- 
dio, Chicago, in an administrative ca- 
pacity to assist in the development of 
increased research and engineering fa- 
cilities. In this capacity, Haines will 
assist William Garstang, administra- 
tive director of engineering and re- 
search. Mr. Haines moved to Belmont 
from the post of chief engineer at 
Sentinel Radio. 


James B. Ferguson has been appointed 
chief engineer of Link Radio Corp., 125 
West 17th St., New York, N. Y. Since 
Mr. Ferguson 
came to Link 
Radio as consult- 
ing engineer in 
June, 1950, he has 
designed new mo- 
bile radio trans- 
mitter - receiver 
units. He is a vet- 
eran in the radio 
business, being 
one of the first 
100 men in this 
country to receive 
a commercial radio operators’ license 
in 1912. For 12 years, from 1923 to 
1935, he was president and chief engi- 
neer of J. B. Ferguson, Inc. and Fergu- 
son Radio Corp. In 1935, he became di- 
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rector in charge of engineering and 
production of Ferguson Radio Corp., 
Ltd., in England. In 1941, he became 
general manager of the U.S. Television 
Manufacturing Corp. One year later, he 
became manager of the Production Di- 
vision, Press Wireless, Inc. From 1944 
until he joined Link Radio, he was chief 
engineer of the communications division 
of Belmont-Raytheon. 


Dr. Louis N. Ridenour has been ap- 
pointed director of engineering of 
International Telemeter Corp., 846 N. 
Cahuenga St., Los 
Angeles 38, Cal. 
Until recently he 
was chief scien- 
tist of the U. S. 
Air Force, assist- 
ing General Van- 
denberg and the 
Air Staff in 
carrying out a re- 
reorganization of 
the Air Force’s 
research and de- 
velopment activi- 
During the war Dr. Ridenour 


ties. 
served as staff member and asst. direc- 
tor of the Radiation Laboratory of 
MIT, on contract from the OSRD. 


H. A. Williams has been appointed 
manager of the Electric Components 
Division of the 
Stackpole Carbon 
Company, St. 
Mary’s, Pa. 
Williams, as he is 
more familiarly 
known _— through- 
out the trade, has 
been with the 
Stackpole organi- 
zation since 1929, 
having started as 
a meter repair- 
man. For a num- 
ber of years past, he has served as 
sales manager of the Electronic Compo- 
nents Division with its lines of fixed 
and variable resistors, iron cores, Cera- 
mag non-ferrous cores, switches and 
various specialties, 


Frank B. Rogers, Jr., has been ap- 
pointed to the executive staff of Reeves 
Soundcraft Corp., Long Island City 6 
N. Y., as vice president in charge of 
sales. 


Edwin R. Liberg has been appointed 
supervisor of custom engineering for 
the Audio & Video Products Corp., 730 
Fifth Ave., New York 19, New York. 


Murray Weinstein, consulting engi- 
neer, is now associated with Regal Elec- 
tronics Corp., New York, N. Y., manu- 
facturers of Regal Television Sets and 
Radios. 


Harrison Johnston has been appointed 
manager of Ampex Electric’s newly cre- 
ated product engineering division, with 
headquarters at the company’s Redwood 
City, Calif., factory. Among his activi- 
ties he will supervise the marketing of 
the Ampex audio and data recorders. 
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4 HOUSINGS 


laudara 

for ELECTRONIC EQUIPMENT 
because they re 

MADE BY SPECIALISTS, 

READY-TO-USE, 


LOW IN COST! 


CABINETS 
CHASSIS 
PANELS 
RACKS 


We manufacture Metal Housings for every purpose — from a small receiver to a 
deluxe broadcast transmitter. And the cost is low! 


Because we specialize in the Electronics field, Par-Metal Products excel in functional 
streamlined design, rugged construction, beautiful finish, and economy. 

Remember, Par-Metal equipment is made by 
electronic specialists, not just a sheet metal shop. 


PRODUCTS CORPORATION 
32-62 — 49th ST., LONG ISLAND CITY 3, N. Y. 
Export Dept.: Rocke International Corp. 
13_East 40 Street, New York 16, N. Y. 


WRITE FOR CATALOG ! 


Duplicates Precision Notches 
WITHOUT DIES! 


The new precision D1-Acro Notcher 
eliminates the need for punch press and 
dies on many production notching op- 
erations. It is also ideal for experimental 
work as it can be quickly adjusted for 
any size or shape notch. Many straight 
shearing operations can also be per- 
formed with this flexible unit. 


CUTS CLEAN—NO BURRS OR 


~ ROUGH EDGES 


NOTCHER 


The powerful D1-Acro Notcher has an exclusive roller bearing cam design 
which provides a tremendous pressure with a small amount of effort. The 
precision-ground Vee-shaped ram and blades of alloy tool steel assure 
clean cuts and permanent accuracy. 


LARGE CAPACITY. The D1-Acro Notcher cuts 90° notches up to 6” by 6” 
in 16 gauge steel in one operation. Larger notches, and wider or narrower 
angles, can also be obtained. 


SEND FOR 40-PAGE CATALOG. Gives full information on all six 
“DrE-LEss DUPLICATING” production boosters—D1-Acro Benders, 
Brakes, Shears, Rod Parters, Punches, Notchers—with many ex- 


amples of accurately duplicated parts. 


ae DI-ACRO is pronounced "DIE-ACK-RO” 


ere cSt alRn. O'NEIL-IRWIN mec. co. 
a a 


348 EIGHTH AVENUE, LAKE CITY, MINN. 


Ss ORDA tS DE at NS 


Chehalis site 
Bonneville (Wash.) 


Power Adm. system 


With the fastest growing list of installations in the microwave signal 
transmission field, Prodelin offers you more than 35 years of combined 
development, production and field experience. Critical operating 
requirements to 3500 mcs., rugged terrain, erection hazards and 
extremes of heat and cold are but a few of the many problems solved 
by Prodelin engineering. 

If you are contemplating the erection of a microwave signal trans- 
mission system, consult Prodelin first. Our engineers will be happy to 
show you how Prodelin microwave antennas, coaxial cables and 
associated system components can serve you best. 


INSTALLATIONS 
Keystone Pipeline Co. 
Trunk Line Gas Co. 
Los Angeles Power & Light Co. 
Southern California Edison Co. 
Michigan- Wisconsin Gas Pipeline Co. 
Texas Eastern Gas Transmission Corp. 
Bonneville Power Administration 
U. S. Coast Guard 


Prodelin “Job-Packaged Engineering” is a tried and proven service 
which places all your signal transmission equipment at your site— 
‘ready for operation—when needed. Write for details. 


Product Development Company 
ARLINGTON NEW JERSEY 


SHALE 


“Current’s Favorite Conductor” 


PROVIDES QUALITY CABLES 
FOR MOBILE COMMUNICATION! 


You'll find the ’’Current’s Favorite 
Conductor” trademark on the na- 
tion’s best mobile radio and tele- 
phone communication systems. 
Look for the Phalo trademark on 


the communication cable you use. 


21-25 FOSTER STREET, WORCESTER, MASSACHUSETTS 


YOU GET 


And that's not all! Precision's "Lab- 
oratory Control" over all materials as- 
sures coil forms with better heat dis- 
sipation, better insulation, greater 
resistance to moisture. Spiral wind- 

ing and die-forming under pressure 
provide 15 to 20% more strength with 
lighter weight. 

Precision Paper Tubes are available in 
round, square, oval, rectangular, or any 
shape, length, ID or OD. Made to your 
exact specifications of finest dielectric 
Kraft, Fish Paper, Cellulose Acetate or 
combinations. 


Write today for free sample and New 
Mandrel st of over 1,000 sizes. 


PRECISION PAPER TUBE CO. 


2057 W. Charleston St. ° Chicago 47, Ill, 
PLANT #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs..of Precision Coil Bobbins 
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<- BULLETINS 


Transformers 


The Crest Transformer Corp., 1834 West 
North Ave., Chicago, Ill., makers of Crestran 
transformer equipment have issued their new 
Crestran catalog. On the 16 pages of this 
illustrated catalog will be found complete 
data on their entire line of radio, television, 
and electronic transformers. 


Parts & Equipment 


Milo Radio & Blectronics Corp., 200 Green- 
wich St., New York 7, N. Y., distributors of 
industrial electronics, radio, television, sound 
and broadcast equipment have announced the 
publication of their new 1100 page 1952 gen- 
eral catalog. This large, hard-cover bound 
book contains a listing of over 75,000 items 
and 7,000 illustrations of the major standard 
brand radio-electronics products in the indus- 
try, complete with technical specifications, 
physical dimensions and prices. 


Relays 


A new four page bulletin (MTR-170), de- 
scribing and illustrating the Signal Engineer- 
ing Series 80 line of Midget Telephone Type 
Relays, has just been issued by Signal Engi- 
neering & Mfg. Co., 154 W. 14th St., New 
York, N. Y. It contains information and draw- 
ings regarding types of covers, characteristics, 
general specifications and pertinent data. 


Subminiature and 
Special Purpose Tubes 


Raytheon Manufacturing Co., 55 Chapel 
St., Newton 58, Mass., has published a new 
brochure describing its line of subminiature 
tubes. Application notes, tube descriptions, 
performance curves, and quality test details 
are described. The company has also released 
a booklet covering the Raytheon line of 
special purpose tubes. These include: mag- 
netrons, klystrons, rectifiers, voltage regu- 
—— radiation counters and transmitting 
ubes. 


TV Antennas 


A free booklet entitled “TV Facts” has re- 
cently been published by the Fretco Television 
Co., 1041 Forbes St., Pittsburgh 19, Pa. It 
presents diagrams, pictures and simple field 
patterns of antennas in the Fretco line. 


Power Selenium Rectifiers 


The Sarkes Tarzian Rectifier Division, 415 
North College Ave., Bloomington, Ind., has 
just released a new comprehensive catalog, 
No. PR1, covering power selenium rectifiers. 
This catalog shows iso-thermal, frequency, 
reverse versus temperature curves, and many 
others which have never been published be- 
fore. This information is vitally needed by 
electrical engineers to design power supplies 
for the military service. 


Potentiometers 


Laboratory Report #3 published by Tech- 
nology Instrument Corp., 531 Main St., Acton, 
Mass., is now available upon request. Fea- 
tures include an article on a new analog com- 
puter and Part I of “A _ production test 
method for the determination of the linearity 
3 precision potentiometer’ by Joseph R. 

tiere. 


Connectors 


“The AN-M Pocket-Size Service Manual” is 
the title of a booklet published by Cannon 
Electric Co., P. O. Box 75, Lincoln Heights 
Station, Los Angeles 31, Cal. It is an up-to- 
date reference on the proper technique for 
servicing the new AN-M military specification 
and other. Cannon Electric resilient-insert 
connectors. 


New 3,000-Watt Diesel 
Electric Plant 


A new 3,000-watt Diesel electric plant, 
powered by an air-cooled full-Diesel Onan en- 
gine, is described in a new bulletin published 
by D. W. Onan & Sons, Inc., Minneapolis 14, 
Minnesota. The compact and easily installed 
Model 3DSP-1E generates 115-volt, 60-cycle, 
single-phase current. Other A.C, models avail- 
able in single-phase produce 230 volts and 
115/230 volts. A 32-volt battery charging 
model can also be supplied. All models are 
conservatively rated to provide ample over- 
load protection. 
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SPECIALISTS IN 
HIGH-SPEED 


electron tube 
machinery 


Kahle's 40 years of experience 
eliminate trial orders and ex- 
perimental set-ups. Standard 
toolings for all tube manufac- 
turing eventualities already 
have been tested and ap- 
proved. This means that Kahle 
can assemble machines for 
everything from sub-miniatures 
to largest TV picture tubes to 
your exact specifications 

at lower costs! 


ENGINEERING CO. 


[ ati bigest ef 4 4 
is , -4)5 


#1384 SUB-MINIATURE BUTTON 
STEM MACHINE (12 HEAD) Button 
V4" in diameter with 5 long wires. 
Hand loading and unloading. Dual 
motor drive. Available for any stems, 
any number of heads and automatic 


feeds. 


Machinery for all types of 
electron tubes and related 
glass products. 


Consultations invited. Write 
today for our new catalog 
with complete details. 


PERFORMANCE 
Not Size 


IS WHAT COUNTS 


“LITTLE GIANT” 
0,)) LIGHTNING 


= ARRESTER 
PROTECTS 


Against Lightning Hazards 
No. AT 105 $25 
LIST 


For ribbon-type and oval 
jumbo twin lead 


ONLY JFD Lightning Arresters offer you these 
exclusive patented features 


MANUFACTURING CO., Inc. 


A1AQ 16th AVENUE, BROOKLYN 4, N.Y, 
G1RST ia Television Antennas end Accessories 


the COMPLETE 
STUDIO LINE 


MAXIMUM STABILITY: Maximum base 
mass is concentrated at outer periphery. Bases 
are self-leveling, shock-absorbing, anti-tip, anti- 
scratch 


MAXIMUM QUIET AND 
EASE: Special Full-Grip, Velvet- 
Action clutches, inner-lined with 
wea:-proof locking collets, function smoothly 
at slight pressure, yet cannot creep, jam, 
rasp, jolt or jar. 


MAXIMUM WEAR: Heavy oversized 
tube assemblies are super-chrome plated 
for highest durability. 


MAXIMUM VARIETY: Ficor or table, 
boom, orchestra or collapsible types—there’s an 
ATLAS stand for your every studio need. 
_ @ 

COMPARE ATLAS at your distributor TODAY. 
See why more studios specify ATLAS than any 
other line. Write NOW for FREE latest Cata- 
log 551. 

ATLAS also leads in the manufacture of public 
address loudspeakers and accessories. 


1445-39th Street, Brooklyn 18, New York 
i: in Caneda; Atlas Radio Corp., Lid.,-Toronto, Ont. 


8000 Register at 3rd Audio 
Fair and Convention 


Held in conjunction with the annual 
convention of the Audio Engineering 
Society, the third Audio Fair took 
place in November at the Hotel New 
Yorker in New York City. The nearly 
100 exhibitors showed audio lines and 
new products in individual rooms on 
‘two floors of the hotel. There was a 
preference shown for tape as the source 


F, Sumner Hall (left) and H. H. Scott re- 
ceived awards during the A.E.S. conven- 
tion, held in New York City with the Au- 
dio Fair. Over 8000 visited the 3-day show. 


of demonstration program material, 
with transcription turntables a close 
second. 

During the convention the newly- 
elected officers and board of Governors 
took office. In addition, Dr. Harry Ol- 
son of RCA Laboratories presented the 


society’s award “for outstanding efforts 
on the behalf of the Society in 1951” 
to F. Sumner Hall president of Audio 
Equipment Sales, Inc., New York, N.Y. 
Mrs. Dorothy M. Potts presented the 
John H. Potts Memorial Award to 
Hermon H. Scott, president of H. H. 
Scott, Inc., Waltham, Mass. Officers 
whose terms of office started were: 
C. G. McProud, president of the So- 
ciety; F. Sumner Hall, executive vice- 
president; Lloyd C. Wingard, Central 
vice-president; Howard Tremaine, 
Western vice-president; C. J. LeBel, 
secretary; and Ralph Schlegel, treas- 
urer. The new Governors are John D. 
Colvin, Victor Liebler, Theodore Lin- 
denberg, J. B. Minter, H. E. Roys, and 
W. O. Summerlin. 


IRE Elects 
Officers for 1952 


Dr. Donald B. Sinclair, chief engi- 
neer of the General Radio Company, 
Cambridge, Mass., has been elected 
president of the Institute of Radio En- 
gineers for 1952. He succeeds Dr. I. S. 
Coggeshall, general manager of West- 
ern Union’s overseas communications. 

Harold L. Kirke, assistant chief en- 
gineer of the British Broadcasting 
System, will succeed Jorgen Rybner, 
Royal Technical University of Den- 
mark, as I.R.E. vice-president. Elected 
as directors for the 1952-1954 term are 
John D. Ryder, professor and head of 


the electrical engineering department 
of the University of Illinois, and Ernst 
Weber, professor and head of the elec- 
trical engineering department of the 
Polytechnic Institute of Brooklyn. 


New Stereophonic 


_ Tape Recorder 


In November at the Audio Fair in 
New York City, Magnecord Inc. an- 
nounced the availability of a dual chan- 
nel tape recorder for binaural record- 
ing. In making this product commer- 
cially available a long-awaited dream 
of audio engineers has become a reality. 

The machine is a standard tape 
transport mechanism which has two 
record-playback heads mounted so that 
they record two tracks simultaneously 
and also playback together. Two re- 
cording amplifiers and two reproduce 
channels are provided in the new am- 
plifier, type PT6-BN. Initial experi- 
ments with the machines have indi- 
cated tentative placements for the two 
microphones which feed the separate 
recording channels. It has been found 
that the binaural effect seems best 
when recording speech and dance music 
if the microphones are placed about 
2 feet apart. For piano and chamber 
music a spacing of five feet has brought 
optimum results, and _ considerably 
wider spacing was found to sound most 
natural in the recording of larger 
music groups. 


Decade-Inductor unit 


@ HYCOR DECADE — INDUCTOR units are 
indispensable for design and experimen- 
tation work on audio filters. 
@ The units are available in four ranges up 


to 10 henries. 


henry steps. 


®@ Toroid coils are used to obtain high “Q”, 
stability and low pickup from external 
fields. Inductance accuracy is 2%. 


Send for bulletin D 


HYCOR COMPANY, INC. 


11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA 


SUnset 3-3860 


Manufacturers of Toroid Inductors, Decade Inductor Instruments, 
Wave Filters, Resistive Networks, and Precision Resistors 


Units may be used indi- 
vidually or all four may be connected in 
series to obtain 11.11 henries in 1 milli- 


or during use. 


BIRTCHER TUBE CLAMP 
FOR MINIATURE TUBES 


POSITIVE PROTECTION 
AGAINST LATERAL AND 
VERTICAL SHOCK! 


The New Birtcher Type 2 Tube 
Clamp holds miniature tubes in 
their sockets under the most de- 
manding conditions of vibra- 
tion, impact and climate. Made 
of stainless steel and weighing 
less than 1 ounce, this: New 
clamp for miniature tubes is 
easy to apply, sure in effect. 
The base is keyed to the chassis 
by a single machine screw or 
rivet . . . saving time in assem- 
bly and preventing rotation. 
There are no separate parts to 
drop or lose during assembly 


Birtcher Tube Clamp Type 2 is all one piece 
and requires no welding, brazing or soldering at any point. 

If you use miniature tubes, protect them against lateral 
and vertical shock with the Birtcher Tube Clamp (Type 2). 
Write for sample and literature! 


Builder of millions of stainless.steel locking Type Tube 
Clamps for hundreds of electronic manufacturers. 


7ze BIRTCHER @oxZoratiou 
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Microwave Hybrids 
(Continued from page 37) 


the voltages at A and B out-of-phase. 
The pulse is propagated down the 
wave guide to the T. R. tubes which 
are ionized, causing the energy to be 
reflected back toward the hybrid. One 
T. R. is located %4 \ further from 
the junction than is the other so that 
reflected wave at B has an overall 
travel 4% \ more than the reflection 
at A. Since the energy was originally 
out-of-phase at A and B, this extra 
travel shifts the B energy 180° and 
the reflected waves are in-phase. 
Because these hybrids may be con- 
sidered as linear devices, in-phase 
inputs to A and B are summed and 
appear at arm D (the inverse of en- 
ergy applied at D splitting into in- 
phase outputs at A and B). Thus 
the transmitter pulse is. coupled to 
the antenna. Note that the overall 
length of both wave guide runs be- 
tween the two duplexers is equal. 
Thus the spike of transmitter pulse 
energy which leaks through the T. R. 
tubes as they are ionized appears at 
arms A and B of the lower hybrid as 
out-of-phase signals, by the linearity 
principle, is summed and appears at 
Z. This is a dummy load which ab- 
sorbs this energy so as to remove it 
from the plumbing system and pre- 


vent the formation of standing 
waves. 

Note that the spikes in the two 
arms are not equal in amplitude (un- 
less the T. R. tubes are perfectly 
balanced) so that an amount of en- 
ergy approximately equal to the spike 
difference remains in the plumbing 
system. Part of this energy appears 
at the receiver and is displayed on 
the radar indicators as the “main 
bang.” 

Received energy is coupled into D 
from the Antenna, appearing at A 
and B as in-phase voltages. These 
voltages do not ionize the T. R. tubes 
but are coupled into arms A and B 
of the lower hybrid as in-phase volt- 
ages and so are coupled through the 
shunt arm to the mixer. 


Hybrid Characteristics 


Isolation—The isolation character- 
istics of the hybrid junction between 
the shunt and series arms is gen- 
erally better than the isolation in the 
hybrid ring. Typical values for the 
junction over the X-bank average 
about 35 db with the isolation being 
better than 30 db everywhere. Isola- 
tion between the output arms is much 
lower, dropping as low as 15 db. The 
hybrid ring, because of its symmet- 
rical nature, has uniform isolation 
between inputs and outputs. Typical 


values run between 20 db and 35 db 
over the X-band. The hybrid ring is 
thus generally not as good as the hy- 
brid junction in isolation character- 
istics. 

Matching—The hybrid circle. has 
better impedance matching charac- 
teristics than does the hybrid junc- 
tion, typical voltage standing wave 
ratios averaging less over the band 
for hybrid rings. This is particu- 
larly true for the series input to the 
hybrid junction which is frequency 
sensitive because the reactance ele- 
ments (iris and post), both of which 
affect the series junction impedance 
match, are frequency sensitive. 

Usage—lIn general the hybrid ring 
is capable of handling more power 
than an equivalent hybrid junction 
and does so with a smaller imped- 
ance mismatch than does the hybrid 
junction. It is thus desirable to use 
the hybrid ring in high-power appli- 
cations such as in duplexing. The hy- 
brid junction has the advantage of 
higher isolation and should be used, 
for example, in mixing where it is 
desirable that the local oscillator be 
isolated from the antenna to prevent 
radiation of local oscillator energy. 
The hybrid ring has the disadvan- 
tage of requiring rather complex 
plumbing construction because the 
arms are not at right angles. 


For Instant Movability 
and Advanced Design 


“HYDROLLY” 


(TV Camera Dolly) 


Hydraulic lift type for fast upward and downward 
motion of TV cameras. Lightweight—sturdy—easily 
transported in a station wagon. Fits through a 28” 
Adjustable leveling head. In-line wheels for 
track use. Steering wheel and floor locks. 


@ DESIGNING & MANUFACTURING lens mountings and cam- 
era equipment for Motion Picture and TV Cameras. 


@ BAUSCH & LOMB ""BALTAR"™ LENSES and others for Mo- 


door. 


tion Picture and TV Cameras. 


@ RENTALS — SALES—REPAIRS: Mitchell, Bell & Howell, 


Eyemo, Wall, Cine Special Cameras. 


Write for information and prices 


NATIONAL CINE EQUIPMENT, Inc. 


Dept. D, 20 WEST 22ND STREET, NEW YORK 10, N. Y. 
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(/SYNTHANE is a Whale of an \ 


Synthane laminated plastics have a combination of superior 
electrical qualities that may make them just the materials you've 
been seeking to make your product. better. 

One advantage is excellent. electrical insulating ability. 
Others are high dielectric strength, low dielectric constant and 
low power factor. Together with Synthane’s light weight, ease of 
machining and good mechanical and chemical characteristics, 
they make Synthane a valuable material for many applica- 
tions in almost every industry. 

If your present materials are in any way unsatisfactory and 
your quality standards are high it may pay you well to find out 
more about Synthane. For your copy of the Synthane catalog, 


INSULATOR 


t ft 


rt) 
SYNTHANE CORPORATION 
12 River Road, Oaks, Pa. 
Please send me @ COPY of the complete 


Synthane catalog. 


Nome. 


Firm 


Address 
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Applications of Radar to Aeronautical Operations 
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glass thickness of 5/16 in., and hence 
to the maximum diameter attempted. 
Shown in the photograph is a 16 in. 
tube with an aluminized magnesium 
fluoride screen; the flatness of the 
face plate is evident. The aluminum 
backing, among other things, pre- 
vents charging-up of the fluorescent 
screen and so facilitates plotting di- 
rectly on the face plate. Actually, the 
face plate does have a slight curva- 
ture resulting from the tempering of 
the glass prior to sealing which is 
necessary to reduce breakage from 
mechanical and thermal shock during 
the sealing process itself. Sphere- 
ometer measurements of the radii of 
curvature yielded values from 120 
inches to 1500 inches, with a value 
of 200 inches being typical. For all 
practical purposes such a faceplate 
can be said to be flat. 


CR TUBES FOR RADAR (Continued from page 53) 


The interplay of the factors men- 
tioned in the discussion of the pre- 
ceding section is apparent from the 
actual destruction pressure test data 
obtained and listed in Table II. 

Flat face tubes of still larger size, 
24 to 30 in. in diameter, would be de- 
sirable for radar presentations. In 
this case, the metal in the sealing 
area of the cone must be of greater 
thickness to increase the compres- 
sive force arising from the differen- 
tial temperature contraction, which 
is seen to be approximately independ- 
ent of tube size, in order to counter- 
act the tensile stress in the face plate 
which is proportional to the square 
of the tube radius. To check the in- 
fluence of thickness, 12 and 16-inch 
tubes having cone thicknesses of .020 
in. less than those shown in the table 
were pressure tested. A strong de- 


pendence of maximum pressure on 
the cone thickness was indicated; 
such tubes failed at pressures about 
50% of values for thicker cones. 

The glass thickness must also be 
increased to provide the desired 
strength. Using the value of break- 
ing strength computed from the 
equation for tensile stress, already 
quoted, and the pressure test value 
for the 16 in. tube, the face plate 
thickness required by a flat face tube 
to yield at least a 40 lb. pressure test 
is shown in Table III. 


TV Planning Book 


Facilities and function of equipment 
used in a well-integrated TV station 
are described in “Station Planning,” a 
booklet published by Allen B. Du Mont 
Laboratories, Television Transmitter 
Div., Dept. TH, 1000 Main Ave., Clif- 
ton, N. J. 
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FLYING SPOT SCANNER 


(Continued from page 44) 


is available from the cathode ray 
screen are now at hand. These are: 1. 
a knowledge of the radiant output 
vs. the wave length of the P15 emis- 
sion; 2. a measurement of the ft. 
lamberts of luminance or the lumens 
of flux at the screen and; 3. a knowl- 
edge of the combined characteristic 
of lumens vs. wave length for screen 
and visual photometer. 

The second and third questions 
which have to be answered deal with 
the photo-multiplier characteristics. 
One is the relative response vs. wave 
length, in other words, its color re- 
sponse. This is shown in Fig. 6 for 
the S4 surface, representative of such 
tubes as the 931A and 1P21. 

This response is rather broad, be- 
ing as high as 93% at the ultra- 
violet wave length of 360 m/u, a 
maximum of 100% at the peak wave- 
length of 400 m/u, and still showing 
some response at the orange wave 
length of 630 m/u. 

The absolute sensitivity at the 
peak wave length is approximately 
37 ma/watt for the 1P21 and approxi- 
mately 19 ma/watt for the 931A. 
Again we must stress that this refers 
to the photo-cathode sensitivity and 
not the overall. It is quite common 


to have a photomultiplier tube which 
has excellent electron multiplier gain 
but poor photo-cathode sensitivity, 
and another tube with the reverse 
characteristics, that is a good photo- 
cathode and a poor multiplier. How- 
ever, as long as the following ampli- 
fier has the required gain, the tube 
with the good photo-cathode will give 
good signal to noise. 

It is true that Fig. 6 shows that 
the S4 surface of 1P21 and P15 
tubes has fairly good response at the 
lower wave lengths but the question 
is how well does it match the wave 
lengths generated by the cathode ray 
tube. This is shown in Fig. 7. 

Although the selectivity curve for 
the 1P21 and P15 response seems 
similar to that of the P15 above, 
there are some important differences. 
The wave lengths: higher than the 
violet have been attenuated. Instead 
of a blue-green response 80% of the 
peak, this has now dropped to ap- 
proximately 55%. Without a color 
filter or other color attenuation the 
area under this curve represents the 
total current obtained from this type 
of photo-cathode. 

A color filter while not absolutely 
necessary is highly helpful. All cath- 


ode ray tube phosphors have the 
property known as persistence to 
some degree. If the cathode ray 
beam should move from one small 
area of the phosphor to another small 
area in its normal travel, the light 
from the first region does not ab- 
ruptly shut off but decays in some 
quasi-exponential manner. For flying 
spot work the shorter the persistence 
the better will be the system resolu- 
tion. That is, all other things being 
equal, the better will be the ability 
to produce sharp transitions from 
black to white and from white to 
black. The finite build-up time and 
the finite decay time behave very 
much like a low pass filter. In other 
words, the effect is as though the 
higher frequency components of the 
signal were attenuated. Such an ef- 
fect may be compensated by the use 
of high pass networks. For the P15 
phosphor the persistence character- 
istic is more pronounced at the longer 
wave lengths, that is, in the direction 
of orange and red. The violet and 
ultra-violet components have ex- 
tremely short persistence. If the full 
output of the P15 screen were to be 
utilized, several stages of filtering 
would have to be used, preferably 
separated by buffer tubes. However, 
if a color filter, passing only the 
violet and ultra-violet wave lengths 
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Westinghouse Air Brake 
Acquires Melpar Stock 


Westinghouse Air Brake Co. 
has acquired all the stock of 
Melpar, Inc., of ALEXAN- 
DRIA, VA., and CAMBRIDGE, 
MASS. 

Melpar has prime contracts 
with the armed services cov- 
ering the fields of sonar, ra- 
dar, communications, guided 
missiles, computers and mini- 
aturization. The new owners 
plan a “large expansion pro- 
gram’’ geared to meet increas- 
ing demands by the armed 
services, according to Edward 
O. Boshell, chairman and pres- 
ident of Westinghouse. He de- 
scribed the purchase as “an 
important step in our expan- 
sion program.” 


The Westinghouse expansion program is directed 
i toward permanent peace time growth in indus- 
trial electronics. 
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is placed in the path of the light rays, 
then the compensation becomes much 
more simple and may be accomplished 
by one RC network. Fig. 8 shows the 
transmission vs. wave length of a 
color filter found adequate for this 
work. 

This filter, a Corex 5970, has a 
transmission of 87% at 370 m/u and 
drops off sharply to less than 10% at 
420 m/u. The effect of this filter is 
to pass only the violet and the ultra- 
violet. As might be expected, this 
cuts off much of the visible light 
from reaching the photo-multiplier 
cathode. This naturally cuts down 
the photo-cathode current that can 
be expected. 

Fig. 9 shows the 1P21 and 931A 
relative response to the P15 excita- 
tion after it has passed through the 
color filter. This curve still repre- 
sents an absolute photo-cathode sen- 
sitivity of 37 ma/watt of radiant flux 
at 400 m/u for the 1P21 and 10 ma/ 
watt for the 931A. Again the total 
photo-cathode current is a function 
of the area under this curve. This is 
another way of saying, in order to 
calculate the photo-cathode current, 
the product of the P15 emission and 
the photo-cathode sensitivity for the 
wave lengths enclosed in this curve 
must be summed up or integrated. 

The amount of radiant flux which 
arrives at the photo-cathode is de- 
pendent upon the efficiency of the 
optical system including the projec- 
tion and the condensing lenses. This 
is, of course, through the high light 
areas of the transparencies, assum- 
ing 100% transmission in these 
areas. The required optical efficiency 
in order to give us our .01/ua. of 
peak photo-cathode current may be 
evaluated from the following rela- 
tionship: 

Optical Efficiency : 


1,650 fo e(A)¥(A) GA 
il Fier Spc fire (A) SCA) Ty (A) GA 


Aperture: 


M = 
f = 2 (M+1) Ne 


The optical efficiency is propor- 
tional to the required photo-cathode 
current and inversely proportional to 
the photo-cathode sensitivity and to 
the visible flux measured at the cath- 
ode ray tube. The integral in the 
numerator is the area under the 
curve shown previously giving the 
eye response to the P15 excitation. 
The integral in the denominator is 
the area under the curve for the re- 
sponse of the 1P21 or 931A photo- 
cathodes to the P15 excitation after 
it has passed through the color filter. 
One way these integrals may be ap- 
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Opportuutties gor Cugineer 


UNUSUAL 
ENGINEERING 
OPPORTUNITIES 


We offer good pay, ex- 
cellent working conditions, 
permanent jobs with highly 
professional staff. This is 
your chance to join a na- 
tionally recognized research, 
development and design or- 
ganization offering many 
opportunities for further ad- 
vancement. We are inter- 
ested in engineers with sci- 
entific attitude to work with 
a skillful staff of similar 
frame of mind. Our work 
does not depend on defense 
alone. Plant is located in 
the East. 


We need the following: 
PHYSICISTS 
RADAR CIRCUITRY 
DEVELOPMENT & 
DESIGN 
COMMUNICATIONS 
MATHEMATICIANS 
MICROWAVES 
DRAFTSMEN 


Our staff knows of this ad. 
Write in complete confi- 
dence. 


BOX 1251 
TELE-TECH 


480 Lexington Ave., New York 17 


BENDIX RADIO DIVISION 


AVIATION CORPORATION 


TV RECEIVER DESIGN ENGINEERS 
—Progressive TV Design Section 
has excellent opportunity for highly 
experienced men with proven abil- 
ity. Desirable openings also avail- 
able for promising young engineers. 
We will be pleased to discuss 
salaries at all levels. 


ELECTRONICS ENGINEERS — At all 
salary and experience levels. 


RESEARCH ON: Antennae, Servo- 
mechanisms, Microwave ccts. and 
other ‘phases of communications 
and navigation equipment. 


PRODUCTION DESIGN OF: Military 
and commercial communications 
and navigation equipment. 


FIELD ENGINEERS — Supervise in- . 
stallation and maintenance of radio 
and radar equipment. Factory train- 
ing will be given. Base salaries 
from $4200 to $6900 per year. 
25% bonus for time spent overseas. 
Traveling and living expenses paid 
by Bendix. Insurance plan. 


TEST AND INSPECTION ENGINEERS 
— Practical knowledge of radio, 
radar, or TV manufacturing proc- 
esses. Good knowledge of radio 
fundamentals essential. Base sal- 
aries from $3900 to $5880. 


TECHNICAL WRITERS — Knowledge 
of radar fundamentals or radio re- 
quired. Work closely with engineers 
to gather material for instruction 
and maintenance manuals. Base 
salaries from $3400 to $4300. 


LABORATORY TECHNICIANS — Re- 
quire knowledge of radio funda- 
mentals and skill in use of meas- 
uring instruments and laboratory 
equipment. Previous industrial ex- 
perience essential. Salaries from 
$262 to $321 per month. 


BASE SALARIES FOR ALL POSI- 
TIONS LISTED ABOVE ARE SUP- 
PLEMENTED BY UP TO 30% FOR 
REGULARLY SCHEDULED 48-HOUR 
WEEK. 


Housing is no problem in Baltimore. 


Excellent group insurance and 
family hospitalization plan. 


Attractive retirement plan for pro- 
fessional personnel. 


Write for application: 


Engineering Personnel Supervisor 
Department T 
BENDIX RADIO DIVISION ot 
Bendix Aviation Corporation 
Baltimore 4, Maryland 
TOwson 2200 


‘proximated is by graphical deter- 
- minations of the areas. 

The required optical system aper- 
ture or f-number squared is shown in 
this equation to be proportional to 
the lens transmission factor and in- 
versely proportional to the required 
optical efficiency. M is the magnifica- 
tion. In general the larger the f-num- 
ber can be, the slower the optical sys- 

_ tem, and vice versa. This equation is 
’», shown plotted for 35 mm. transparen- 
~ cies in Fig. 10. 

For the effective photosensitivity 

of the 1P21 a figure of 110 /ua. per 
~. Jumen is obtained provided the light 
‘ source is the P15 phosphor oper- 
ating under normal conditions. For 
- the 931A, this figure is 57/ua per 

~lumen. Again stressing that the 
, light source is the P15 phosphor 
"with no color filter. When the color 
. - filter is interposed these figures drop 
to 30/ua. for the 1P21 and 15/ua/ 
lumen for 931A. 

Operating under normal condi- 
tions, that is, at a second anode beam 
voltage of 20 kv. and a beam current 
of 150/ua the average luminance of 
the cathode ray screen was measured, 
by means of an eye corrected instru- 
ment at 76 ft. lamberts. Based on 
the blanking duty cycle used and the 
raster dimensions, this corresponds 


yey => 
ev 


y “3 
i Hen 


-O1 0. 1 
PERCENT EFFICIENCY, Tio 


Fig. 10: Aperture vs optical efficiency 


to a visible flux at the cathode ray 
tube of 7 lumens. In order to obtain 
the required photo-cathode current of 
.01/ua. the optical efficiency required 
for a 1P21 tube is .005%. This calls 
for an optical speed of f18. The 
measured photo-cathode current in 
the system using an f 1.9 objective 
was 0.6/ua or 60 times the required 
value. For an f 1.9 projection lens the 
calculated photo-cathode current is 
0.51 microamperes. This is fairly 
close correlation between analytical 
and experimental results. 


Description of Scanners 


The single FTL-35A has a photo- 
tube mounted inside the slide pro- 
jector housing together with the 
3-tube preamplifier. The cathode 


; 


ray tube is mounted vertically in the 
console and mirrors are used to 
transfer the light to the projection 
lens. The high voltage supply is a 
pulse type independent unit with pro- 
tective circuits shutting off the high 
voltage when the sweep drops to half 
size. A video amplifier and sync and 
blanking inserter brings a composite 
signal out at a level of 1.4 volts peak 
to peak. A separate identical signal 
is available for monitoring purposes. 

Fig. 11 shows the FTL 93A dual 
scanner which uses only a single 
cathode ray tube. In other words, 
this consists of a single scanner with 
an auxiliary unit containing only a 
projection unit, a mirror system, and 
a montage amplifier for special ef- 
fects. This permits the two slide 
units to be used independently with 
switching means from one to the 
other or permits the second unit to 
act as a source of keying signals 
which can gate on and off two chan- 
nels in the montage amplifier. By use 
of special slides different parts of 
the picture may be shared by two live 
pick-ups or a live pick-up and the 
picture from the first slide unit. 
Electronic and manual switching and 
lap dissolve are provided. 


This paper was presented at the NARTB 
Convention, April, . 
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information. 


533-541 Canal Street 


DeESCh ES TER LERET ALY 
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Tested at 31,400 volts without breakdown! Our new 
21 RFE mounting and insulator ring and sleeve for the 
21 AP4 metal tube withstood this tremendous over- 
load for 1 minute without breakdown. Proof of its 
excellent insulating resistance! Write today for further 


ANCHOR INDUSTRIAL CO. 
New York 13, N. Y. 


Microwave 
AM Radio 


744” /sec. 


Pipeline Radio 
Relay Repeater 
TV Receiving & Relay 
Recording Equipment 


NEW! 


New and improved successor to the famous PT-900. . 
Compact unit with three motors. No friction clutch or ‘ 
tension adjustments. High fidelity, constant speed at 

and 15”/sec. Instantaneous monitoring. 


JOHN A. COSTELOW CO. inc. Distributors 


Topeka, Kansos 121-125 Kansas Ave. Telephone: 3-6598 


BROADCAST 
SUPPLIES 


TOWER 
INSTALLATION 


the industry 


Featuring. . . 


Towers & Antenna Systems for TV Transmission 
Highway Radio 


Transcription Tables 
Microphones 

Cordage 

Recording Discs 
Recording Tape 
Coaxial Lines 

Flashers & Photo Cells 


Beacons & Obstacle Lights 


PRESTO 
Portable 
Tape 
Recorder 
PT-920 


OFFICE and WAREHOUSE 
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Don’t Settle for Less Than 


PHILCO 


Advanced Design MICROWAVE 
COMMUNICATIONS SYSTEMS 


Philco Advanced Design Microwave Systems 
are engineered for reliable, economical 
operation 24 hours a day, every day of the 
year. A signal level 1000 times greater than 
normally needed gets your message through 
clear and strong, even under the most dif- 
ficult conditions. 


Philco’s exclusive production techniques 
make it possible to produce equipment for 
the lowest possible cost consistent with 
high quality. Conservatively rated com- 
ponents insure reliable performance, econ- 
omy of operation and minimum mainte- 
nance. The flexibility of Philco Advanced 
Design Microwave permits division of the 
broadband channel to carry up to 24 simul- 
taneous 2-way telephone conversations... 
or further division for telegraph, teletype, 
telemetering, signaling or supervisory 
circuits. Future expansion can be easily 
accomplished with no loss of original 
investment. 


Philco regional sales engineers are immedi- 
ately available to discuss with you, in terms 
of your communications problem, the ad- 
o vantages and economy you may expect from 
ee Philco Advanced Design Microwave Systems. 


PHILCO CORPORATION 


INDUSTRIAL DIVISION . 
ag PHILADELPHIA 34, PENNSYLVANIA | sWeakr 3h: 


- 
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pres agipeasas investment... _{ 
and still be sure you get adequate signal 
coverage ... this new “2 kw” is a logical, 
economical solution to your problem. Initial He can tell you pre 
equipment expense is lower than that of 9 go on the air—and howe 
most TV stations on the air today. Andtube = .o<¢¢ Make use of his “know Ww 
costs are low—because all the tubes are him today. a 
standard types. 


Used with RCA’s popular and inexpen- 
sive high-gain 3-section Super Turnstile An- 
tenna, this transmitter produces 5 kilowatts 
ERP—at the lowest cost per radiated kilo- 
watt in TV history. Used with RCA TV 


Be sas: | 


ANNOUNCING—a 64-page bot 
RCA’s new line of TV bre 
equipment for all channe’ 
| An indispensable reference 
| planning. Available only fi 
* RCA Broadcast Sales Speci 


*Effective radiated power 


For any 1V power to _— — go RCA 
feces as is | Eaunnnan aaa | 


10 kw ORF 30 kw VEF 16 kw VHF = 2 kw ViF 


peer 4 og amy 


The heart of the “2 kw”— 
‘ the forced-air-cooled triode, RCA-5762 


This service-proved triode features sturdy internal 
construction—and a very efficient plate radiator. 
The tube takes less than half the air flow pre- 
viously needed for a tube having the same power- 
handling capability. And it’s available through 
any RCA bis Distributor! 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.S. 


SYLVANIA 


TUBES TO 
HELP TEST 

PLANE PARTS 
IN FLYING 
LABORATORY 


“ELECTRONIC BRAIN" * using 


Sylvania Tubes will check equipment 
under actual flying conditions for 
North American Aviation 


Determining the behavior of airplane components 
for actual conditions of stress, strain, vibration 
and varying temperatures is reduced to mathe- 
matical equations by North American Aviation. 

The quick, accurate solution of such problems 
is accomplished by an improved electronic digital 
differential analyzer built by The Computer Re- 
search Corporation, and known as the CRC-101. 

This machine can solve any problem that can 
be put in the form of ordinary differential equa- 
tions ... linear or non-linear. 


Remarkably compact! 


Matching the speed and efficiency of the CRC- 
101 is its unusual compactness. Employing only 
about one hundred Sylvania tubes, the complete 
computing and power units occupy a space hardly 
larger than an office desk. 

The selection of Sylvania Tubes for this modern 
computer is a high tribute to their outstanding 
performance and dependability. That’s why today, 
when tube ratings and characteristics are critical 
factors, you'll find more and more circuit engi- 
neers put Sylvania Tubes first! For further infor- 
mation about your tube problems or applications, 


‘write to: Sylvania Electric Products Inc., Dept. 
R-1412, Emporium, Pa. 


Complete control panel 
of CRC-101 occupies no 
more space than a stand- 
ard typewriter. , 


Computation is controlled’ 
by approximately 100 Syl- 
vania Tubes operating. 
through a germanium diode 
“nerve center.” 


sk 50 Integrator Electronic 

Digital Differential An- 
alyzer made by Computer 
Research Corp., Hawthorne, 
Calif. 


SYLVANIA® 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 
TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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RECORD-CHANGER 


It’s General Industries’ turret-type, 3-speed motor, currently 
being supplied to record-changer manufacturers. 


In this highly efficient design, turntable speeds of 334%4—45 and | 
78 RPM are secured through three separate pulleys mounted 
on a turret plate. By means of a simple lever, the desired 

pulley is brought into contact with the idler wheel. The two 
pulleys not in contact with the idler wheel remain stationary. 


In addition to this turret-type motor, General Industries also 
offers the popular Model TR turret-type, manual 3-speed motor, 
as well as the Model TS belt-drive 3-speed motor for both 
manual and fecord-changer applications. Write today for full 
information on all models. 


snag ie Sp ap ce ee eid ae 


General Industries also offers a complete range 
of single and dual-speed phonomotors to meet tg 
_ every phonograph and record-changer require- ie 

ment. Complete details on request. : 


The GENERAL INDUSTRIES Co. 


DEPARTMENT L e ELYRIA, OHIO ia 
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A 100% increase in output of composition resistors — 
that’s IRC’s answer to current Government and 
Industrial needs! And this tremendous expansion is 
accompanied by fully mechanized step-ups in all 
other IRC resistor lines. In addition, licensees in 
Canada and Denmark supplement IRC capacity — 
while licensees in England, Australia and Italy 
serve our foreign markets. Even your urgent experi- 
mental and maintenance requirements can be met 
with little delay. For ’round-the-corner delivery of 
standard sizes and types, simply call your nearest 
IRC Distributor. 


Where JAN Specifications are a problem, 


PEt 


ity ka TT Ree: Dy Ye BAe © 


oats 


erent es 


When experiments, pilot runs or main- 
tenance demand standard resistors double- 
quick, you’ll appreciate the advantages 
of IRC’s Industrial Service Plan. This 
enables you to get prompt, ’round-the- 
corner service from the local stocks of 
your IRC Distributor. Call him for your 
minimum-quantity requirements. If you 
don’t know him, we’ll gladly send you his 
name and address. 


Uttorever the Circuit, Says ANW- 


INTERNATIONAL RESISTANCE COMPANY 
407 N. Broad Street, Philadelphia 8, Pa. 


Send me additional data on items checked below: 


(] Advanced BT Resistors (] Type Q Controls 
[_] Deposited Carbon PRECISTORS [_} Type BW Wire Wound Resistors 
: [-] Name and address of local IRC Distributor 


NAME 


TITLE. 


COMPANY 


ADDRESS _—___ 


city. ZONE—_____STATE 


International 


for unsurpassed 
performance 


TYPE W-HS-SERIES 
60 Milliamperes DC 


In 1%” Phenolic Tube with stud 
mounting at each end. Circuit- 
Half-Wave. Overall length varies 
to 14”, depending on DC Out- 
put Voltage rating. For many 
applications for heavier duty 
and inverse peak suppressor 
circuits. 
PARTIAL LISTING 
W-HS SERIES 


DC Output Rectifier 
Voltage 
20 


100 


800 
1500 
2500 
3500 
4500 
6000 


Over 500 other types 


Type W248HS 
4960 Volts DC Output 
60 ma. Overall 
length, 13” 


Over 3,000,000 various types produced and in service 

during the past 4 years. Designed and built to meet Government 
Specifications. Manufactured for temperatures up to 100° C ambient 

— 100% humidity. A recent month’s production included Rectifiers to supply 
40 microaniperes, 1 volt and Rectifiers with a capacity of 140,000 
amperes, 14 volts. Owned and managed by Engineers who are specialists 
in the design and manufacture of Selenium Rectifiers. Submit your 


problems for analysis and we will be glad to offer our recommendations. 


Hermetically sealed 
’ Cartridge Type Rectifiers 


Power Rectifiers — High Voltage Rectifiers Miniature Rectifiers — 
Ratings to 250 KW SS — Cartridge Type * from 65 to 1,000 ma. 


GENERAL OFFICES: 
1521 E. Grand Ave. 


® 
International El Segundo, Calif. 
Phone El Segundo 1890 


~" RECTIFIER CORPORATION CHICAGO BRANCH OFFICE: 


205 W. Wacker Dr. 
Franklin 2-3889 
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INSIST on this label .. 


Adimirat Bendix 


Television 


Py 
... ifs your guarantee* of quality. 


It means you're replacing a picture tube with the exact for you in each replacement! So, insist on this label... 
original. equipment...chosen by these 20 manufac- and get the best— THOMAS! 

turers (and many more!) because of proved superior 
performance. 


*Every THOMAS Phototron picture tube is guaranteed 
‘for 6 months from the actual date of installation: regard- 
This means less time-killing tube call-backs: more profit less of how long the tube remains on your shelf. 


* Contact your jobber or distributor for the complete THOMAS Phototron line ...or write THOMAS direct. 


|hototron picture tube | be 
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you can stand pat 


with CLAROSTAT 


You know, of course, that Clarostat pro- 
duces a major portion of those standard 
controls and resistors found in today’s 
radios, IV sets and other commonplace 
electronic assemblies. 


But did you know that Clarostat also 
builds precision controls and phasing con- 
trols to meet the most exacting require- 
ments of critical electronic equipment? 


Yes indeed, for years Clarostat has been 
‘supplying those superlative controls re- 
quired in precision electronics. Herewith 
are three typical examples of Clarostat’s 
precision craftsmanship. 


Regardless how difficult your control re- 
quirements may seem, try Clarostat! For 
here you will find the necessary experience 
background, engineering skill, production 
facilities and real pride of workmanship 
that can provide the answer to your pre- 
ciston control problem. 


“the house 


& 
of PRECISION <, CLAROSTAT 


controls” 


CLAROSTAT MFG. CO., INC. 


Dover, New Hampshire 
in Canada: 
Canadian Marconi Co., Ltd., Montreal, P.Q. and Branches 
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1E51002 


EM4102 


EM4102R 


STABILINE 
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Two types of STABILINE Automatic Voltage Regu- 
lators are offered by The Superior Electric Company 
to meet the requirements of maintaining constant 
a-c voltage to electrical equipment. 


INSTANTANEOUS ELECTRONIC 


Type IE is a completely electronic unit with no moving 
parts. It provides almost instantaneous correction of 
line voltage or load changes. Waveform distortion 
never exceeds 3 per cent. Output voltage is held to 
within + 0.1 per cent of nominal for wide line 
variations; to within + 0.15 per cent of nominal for 
any load current change or load power factor change 
from 0.5 lagging to 0.9 leading. Type IE is versatile 
in application finding wide use in laboratory work, 
on test lines and as a component of other equipment 
where the most exacting voltage regulation is neces- 
sary. There are 28 standard models for 115 and 230 
volts, 50 or 60 cycles, single phase operation ranging 
in capacity from % to 5 KVA: Special units are 
available for higher frequency operation . . . to 
meet government agency specifications . . . or for 
unusual applications. 


ELECTRO MECHANICAL 


Type EM is an electro mechanical unit with a very 
sensitive detector controlling a motor-driven POWER- 
STAT variable transformer which feeds a buck-boost 
auxiliary transformer. Its outstanding advantages are 
zero waveform distortion and high efficiency. Type 
EM is most often used in the control of industrial 
loads. However; the demand of today’s electronic 
equipment for constant voltage with absolutely zero 
waveform distortion necessitates the incorporation of 
a type EM as an integral part of the assembly. 
Type EM is offered in standard models for 115, 230 
and 460 volts, 50 and 60 cycles, single and three 
phase duty in ratings from 2 to 100 KVA. Special 
units can be designed for higher frequencies, for 
conformance to government agency requirements 
and for individual needs. 


FOR INFORMATION ON STANDARD STABILINE AUTOMATIC 
VOLTAGE REGULATORS SEND FOR BULLETIN S351... 
COMPLETE WITH ENGINEERING DATA, PHOTOGRAPHS, 
RATINGS, DIMENSIONS AND DIAGRAMS. 


rue SUPERIOR ELECTRIC co, ~9 & 
WY 


BRISTOL, CONNECTICUT 


1712 CHURCH STREET, BRISTOL, CONNECTICUT 


MANUFACTURERS OF POWERSTAT VARIABLE TRANSFORMERS, 
STABILINE AUTOMATIC VOLTAGE REGULATORS, VARICELL D-C 
POWER SUPPLIES, VOLTBOX A-C POWER SUPPLIES, SUPERIOR 
5-WAY BINDING POSTS, POWERSTAT LIGHT DIMMING EQUIPMENT. 
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e RCA components are quality components .. . 
G A & F Carbony] Iron Powders are quality materials. 
High standards and rigid Quality Control govern the 
production of both. It is logical that Radio Corpora- 
tion of America should use these powders in the 
making of their finest magnetic iron cores. 


Pictured at the left above is a TV Picture-IF Trans- 
former—permeability-tuned and with a high-Q ab- 
sorption trap circuit mounted on a moulded polysty- 
rene form. At the right above, a TV Picture-IF Trans- 
former —permeability-tuned and with a trap circuit 
mounted in a shield can. In each transformer two 
cores, made of Carbonyl Iron Powder, are used; the 
inductance of the trap winding is adjustable from the 
top of the unit; the inductance of the primary wind- 
ing is adjustable from the bottom. 


botee ee gueceed 
TEEPE TIF 


G A &F Carbonyl Iron Powders are made in six 
grades, each of which has its own particular com- 
bination of qualities. Collectively, the six grades have 
a wide range of applications in electronic cores over 
the whole frequency spectrum. The purity is invari- 
ably high, with non-ferrous metals in traces only; 
some grades contain beneficial small amounts of 
carbides, nitrides and oxides. 


FOR FURTHER DETAILS, WE INVITE 
YOU TO WRITE FOR A FREE BOOK 


—fully illustrated with performance 
charts and application data. 

It will help any radio engineer or 
electronics manufacturer to step up 
quality, while saving real money. 
Kindly address your request to Dept. 95. 


ANTARA. PRODUCTS 


DIVISION OF 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET + NEW YORK 14, N.Y. 


lron Powders... . 
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HOUSTON-FEARLESS 
TELEVISION PEDESTAL 


Easily operated by one cameraman 
s and all controls are grouped for 
& his convenience. A hand wheel 
moves the column up or down 
quickly, easily and smoothly. 
Rolls quietly and smoothly on 
three ball-bearing, rubber-tired 
{ wheels which are guided by a 
© scumenl steering wheel on the base. A spe- 
be cial mechanism keeps all three 
= wheels parallel for easy steering 
CS and straight tracking. | 


4 & T t » Pp M 0 & i L i TY Top Television producers know that good produc- 


tion is dependent on complete camera mobility ... 
for smooth pan effects, angle shots, running shots, tilts, 


dolly shots...and that these effects are best achieved 
B E T T ¢ R S Hi 0 W S with Houston-Fearless Equipment . . . standard in 
America’s leading television studios. 


HOUSTON-FEARLESS 
PANORAM DOLLY 


“3 Provides complete mobility and - 
i adjustment of camera angles. Lev- 
eling head, upon which friction 
or geared head is mounted, is 
quickly, smoothly raised to 70” 
from floor or lowered to 14”, re- 
maining level at all times. Canti- 
lever arm revolves steadily on 
turret for smooth pans. Entire 
dolly rolls smoothly, quietly, 
turns on own axis or can be moved 
sideways. Steel and aluminum 
give maximum strength and min- 
imum weight. Send for complete 
information or contact your near- 
est R.C.A. representative. 


Write for information on specially-built 


equipment for your specific needs. 


Lhe 
HOUSTON 
FEARLESS 


G oypford lion 11801 W. OLYMPIC BLVD + LOS ANGELES 64, CALIF. 


“*WORLD’S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT” 


¢ DEVELOPING MACHINES ¢ COLOR PRINTERS ¢ FRICTION HEADS 
* COLOR DEVELOPERS * DOLLIES * TRIPODS ¢ PRINTERS * CRANES 
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These are 
Tantalytic Capacitors 


Here is one of the fastest moving developments 
in recent years—General Electric’s new electrolytic- 
ype capacitors. These Tantalytic capacitors with 
their small size and large capacitance per unit of 
volume have excellent low temperature character- 
istics, long operating life and in many cases can 
replace bulky hermetically-sealed paper capacitors. 
Ratings presently available for consideration range 
from .02 muf up to 12 muf at 150 volts dc. Units 
pictured are representative of these ratings. 


Other features of G-E Tantalytic Capacitors include: 
@ Extremely long shelf life. 


@ An operating temperature range from —55°C 
to +85°C. 


GENERAL @@ ELECTRIC 


@ Exceedingly low leakage currents. 
@ Ability to withstand severe physical shock. 


@ Completely sealed against contamination. 


If you have large-volume applications where a 
price of 3 to 5 times that of hermetically-sealed 
paper capacitors is secondary to a combination of 
small size and superior performance—get in touch 
with us. Your letter, addressed to Capacitor Sales 
Division, General Electric Company, Hudson Falls, 
N. Y., or your nearest Apparatus Sales Office will 
receive prompt attention. 


General Electric Company, Schenectady 5, N. Y. 


407-306 
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“Eimac 4-65A 


fits exacting 
requirements’ 


Temperature Compensating DISK Capacitors 


Capacity range from 475 mmf on the DI-6 N1400 material down to .3 mmf on the DI-1 size with 
tolerances of + 5% or greater. Conservatively rated for working voltage at 500 volts DC and flash 
tested at 1500 volts DC. Insulation resistance at 100 volts is well over 10,000 megohms. Electrodes 
are fired directly to the low loss dielectric and are coated with a non-hydroscopic phenolic for protec- 
tion against moisture and high humidities. Conform to RTMA Class | ceramic capacitors. 


Extended Temperature Compensating DISK Capacitors 


Produced from a recently developed group of extended coefficient ceramics, this type of Hi-Q Disk 
permits a much wider temperature compensating range than was possible on the formerly available 
normal linear temperature coefficient ceramics. Specifically developed for applications requiring a 
very large gradient of capacity versus temperature. These new Hi-Q Disks exhibit relatively higher 
dielectric constants permitting capacities in the range intermediate between the high K and linear or 
normal group of ceramics. The Q (a minimum of 250 at 1 megacycle) is somewhat lower than the Class 
1 ceramics. It has, therefore, not been classified by RTMA as Class 1. However, characteristics are 
superior to by-pass Class 2 ceramics. 


Companion Lines to the Popular 
Hi-Q By-pass DISK Capacitors 
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You don’t have to look, because 


THERE ARE NO SPLICES 


SALES OFFICES: New York, Philadelphia, 
Detroit, Chicago, Los Angeles 


Type Diameter Lead Width Thickness 
a 5/16" Max. | 3/16" + 1/16" | 5/32” Mox. The widely used Hi-Q By-pass Disks are fixed ceramic 
dielectric capacitors which meet RTMA Class 2 specifica- 
DI-2 3/8” Max. 1/4” + 1/16” | 5/32” Max. : : : 3 
Hee tions. They are available in the complete capacity range 
" ” 1/8” ” . : : 
DIS | 7/16" Max. | 1/4" = os 5/32" Max. of from .3 mmf to 30,000 mmf. Standard tolerances of 5% 
DI-4 | 19/32” Max. | 1/4” a 3 5/32” Max. thru 20% where applicable can be furnished. 
DI-S | 11/16" Max. | 3/8”+1/8” | 5/32” Max. Wri Pane oe 
rite for Engineering Bulletin Givin. 
pi-6 | 3/4” Max. | 3/8%+1/8" | 5/32” Max. pies. & ons 
Details of all HI-Q DISK Capacitors 


*Trade Mark Registered, U. S. Patent Office 


EAN, N.Y. 
PLANTS: Olean, N. Y., Franklinville, N.Y. 
Jessup, Pa., Myrtle Beach, S. C. 


* 
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July 13, 1952 


Eitel-McCulloughs ot 
798 Sen Mateo Aven 
San Bruno, Californis 


Gentlemen: 


For some time meny of thee 
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We believe you wou ode 
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: et ek ae exacting requirement 

x se equipment. ce 

tte, cnn a at Sn 
instant-hee 


conditions. it 
the most difficult _ ompact high- 


OW. 
red mobile tre wsmitter with extremely 1 
ows. 


made possible the design of & ° 


yehicie battery drain. 
Cordially, 


M1. |r 


John Me Keer 


a 


PRONE DAVEKPORT $-900t 
eu 

2068 MIDOLEF 

PALO ALTO. CALIFORNIA 


now our FM-179% 50 Watt mobile 


p ROAD 


mpines rugged- 
The 4-65A combine ut in on 


a up under 


John M. Kaar, President of 
Kaar Engineering Co., promin- 
ent manufacturers of high qual- 
ity radio-telephone equipment. 


Eimac 4-65A tetrodes are the heart of the 
Kaar FM-179X mobile transmitter. As Mr. 
Kaar indicates, his engineers chose these 
tetrodes because they were known to be 
outstandingly dependable and because they 


exhibit highly desirable operating character- 
istics. 


The 4-65A is excellent for power ampli- 
fier and modulator service in both fixed and 
mobile stations. They operate over a plate 
voltage range from 600 to 3000 volts with 
output powers ranging from 50 to 280 watts 
per tube. Upper operating frequency of the 
4-65A under normal conditions is 220 Mc. 


Put Eimac 4-65A tetrodes 
to work for you . . . take 
advantage of their proved 
performance and low cost. 


Complete data available upon 
request. 


Follow the Leoders to 


EITEL-McCULLOUGH, 
San Bruno, 


INC. 


California 


/ 
Ce 


The Power for R-F 


Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 


301 
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... but this “transparency test” shows some other 
important things about Audiotape quality 


@ When you hold a reel of plastic base Audiotape up to the 
light, notice its extremely uniform translucency —free from dark 
rings or fuzzy areas. You can see your fingers right through it, 
sharply outlined against the light. This is proof of the clean, 
straight line slitting that makes Audiotape track and wind abso- 
lutely flat. There are no rough or turned-over edges which would 
lift the tape away from the heads, causing loss of high-frequency 
response. Of course this test also proves that the tape is entirely 
free from splices. But with Audiotape you can be sure of that 
without looking. For all 1250 foot and 2500 foot reels of plastic 
base Audiotape are guaranteed splice-free! 


You can see the output uniformity of Audiotape, too. For 
every 5-reel package includes an Esterline-Angus output chart, 
showing the measured output of the entire length of one of the 
reels in the package. And since all 5 reels are slit from the same 
roll after coating, the chart actually measures the uniformity 
of all the tape in the package. This gives positive visual proof 
of Audiotape’s unequalled output uniformity. 


NO OTHER TAPE OFFERS YOU ALL 
OF THESE EXTRA-VALUE FEATURES: 


™ Splice-Free Reels. All 1250 and 2500 foot reels of 
plastic base Audiotape are guaranteed to be free 
from splices. 


®@ Unequalled Uniformity. Plastic base Audiotape is 
guaranteed not to exceed + '%db within the reel 
and + edb from reel to reel. 


= Output Curves in every 5-reel package of plastic 
base Audiotape show actual measured output of 
the tape contained in the package. 


= Maximum Output with Minimum Distortion. Oxide 
formulated to give high output at bias which re- 
sults in low harmonic distortion. 

™ Safe-Handling Package for 2500 and 5000 foot reels 
permits loading onto turntable without danger of 
spilling tape from hub, simplifies attachment of 


reel flanges, and provides safe storage without 
flattening bottom of roll. 


*Trade Mark 


AUDIO DEVICES, Inc. 


444 Madison Avenue, New York 22, N. Y. 
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables ““ARLAB”’ 
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Since arc ETE eRe 


In the black of night a plane steals in 
miles overhead. Suddenly, capacitors dis- 
charge into an electronic flashtube and a 
flash of light stabs through the darkness for 
_the briefest instant as a synchronized cam- 
éra shutter clicks. . . The enemy position 
" below is recorded on film . . . The photo 
_ reconnaissance plane streaks homeward... 
A normal military mission, of course... 
_ but one made possible by the develop- 

“ment of Vitamin Q* energy storage 


- capacitors to meet the severe require- 


_ments of this photo-flash application. 


These space-saving Sprague capacitors 


iB | 


literally made this type of aerial night 
a peotee! since they are only 


Qisa registered trade-mark of the 
Compan for an exclusive organic- 


@ 
? 


Like many other Sprague components, 


- these special capacitors were designed to 


meet size, weight, and electrical require- 
ments that were impossible with ‘‘stand- 
ard’’ units. Naturally, the Sprague 
Electric Company produces standard JAN 
components by the thousands, but it re- 
alizes that standards are not meant to 
limit progress. 


Wars are not won by standing still... 


If your military production faces special 
problems that cannot be solved by use of 
standard capacitors, resistors, pulse net- 
works, interference filters, or magnet wire, | 
Sprague probably has the answer at its 
finger-tips. 


Write Seder. to E abe eppliesticg En- 
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me, new KESTER 44” 


NE RESIN CORE SOLDER 
SS ESPECIALLY FOR TV...RADIO WORK... 


EVERYTHING ELECTRONIC 


In speed of action for fast soldering, this product far surpasses 
anything in the Industry today. Unbelievably more active and mobile 
... absolutely non-corrosive and non-conductive. 


nm me ne EET EE gh 


For an actual demonstration in your plant, contact 
Kester’s Technical Department. 


Contorms with following specifications: 
Federal QQ-S-571b 

KESTER Army-Navy-Air Force Mil-S-6872 (AN-S-62) 
U.S. Air Force No. 41065-B-Method 31 


SOLDER KESTER SOLDER COMPANY 


4210 Wrightwood Ave., Chicago 39 
Newark, N. J. * Brantford, Canada 
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this que 
The quest 


Lape we fea’ 
th one of the — 
ty the engineers: 


Photostatic copies of 

Mr. Haynes' letter to chief engineers 

or copies of the questionnaire used, available 
on request. 


Watch for other independent tests of TELE-TECH’s readership 
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THE TEST OF QUALITY 


Is... Performance | 


Yes, the test of quality is performance—faithful and depend- 
able, made possible only by design and construction adequate 
to the intended purpose. For the past three years, Utility 
Electronics has been producing two-way mobile communica- 
tion equipment for the U.S. Army Signal Corps. Thousands 
of these AN/VRC-2 Radio Sets have been utilized by Army 
and Air Force personnel in.a wide assortment of vehicles 
from jeeps to tanks. This equipment, as manufactured by 
. Radio Set AN/VRE-2 Utility Electronics Corporation, has successfully demon- 
rena sa pe See strated under the most rugged conditions its ability to with- 
Receiver Sensitivity 35 uv. double superhet. stand THE TEST OF QUALITY. This is only one of the 
Temp. Range —40°F to +160°F many ways in which Utility’s design and production know- 
how are serving the U.S. Government, 
For the future—Utility Electronics Corporation is investigate 
ing possible commercial application of military communica- 
tion equipment like Radio Set AN/VRC-2, 


es of 
neers 


ag4 ° & ee 
abl Utility Electronics Corporation 
231 Grant Avenue East Newark, N. J. 


shi 
P Manufacturers of ELECTRONIC AND ELECTRO-MECHANICAL EQUIPMENT 
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- tells how to 


> REDUCE COSTS : 
' 


‘> CONSERVE PLASTIC 


> SPEED FABRICATION 


This NEW ‘‘Pocket Book on Fabricating C-D Plastics”’ 
places at your fingertips a wealth of practical, easy- 
to-use information that can help you conserve plastics 
. .. speed assembly . . . lower fabrication costs . . . get 
more production from every man working with plastics. 

Written by men who understand your problems, it is 
filled with valuable tips and suggestions on general 


© 


Your Partner 1 ¥ 


DE-6-51 


BRANCH OFFICES: NEW YORK 17 «¢ CLEVELAND 14 « 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 


tng better 
‘ AY cing Produc, 


CHICAGO 11 


CONTAINS A VOLUME 
OF INFORMATION IN A 
POCKET-SIZED BOOK 


Drilling 
Tapping and Threading 
Punching 


Shearing 

Sawing and Cut-Off 
Milling and Planing 
Forming and Drawing ; 
Screw Machine Operations 
Finishing 


Marking 
Tables and Measurements 


__. etter Producy. 
gon® 
° 

y 


a . ys 
‘ys = your partne 


rules to follow, tooling recommendations, feeds and 
speeds. Put to use in your plant, it will help you get the 
most from every rod, sheet and tube of plastic you use. 

Write today for your copy. A note on your com- 
pany letterhead, giving your title, will bring your 
free copy of the ‘Pocket Book on Fabricating C-D 
Plastics.'’ No obligation, of course. 


DILECTO (Laminated Thermosetting Plastic) 
CELORON (Molded High-Strength Plastic) 
DIAMOND FIBRE (Vulcanized Fibre) 
VULCOID (Resin Impregnated Fibre) 
MICABOND (Bonded Mica Splittings) 


e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES 


e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


| ciinontan = Be camond FIBRE COMPANY 


Eetblichidl 1895 .. Manufacturers of Laminated Plastics since 1911 — NEWARK 49 DELAWARE 
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MICO 


Precision Apparatus 


UHF COAXIAL WAVEMETERS 


2-75 
CENTIMETER 
RANGE 
MODEL 433 ..... 20 to 75 Centimeters 
MODEL 501 ..... 4 to 20 Centimeters 
MODEL 402A ... 2 to 10 Centimeters 
MODEL 402B . 2 to 10 Centimeters 


(Reaction Type) 


MICO INSTRUMENT CO. 


75 Trowbridge St., Cambridge, Mass. 


WANTED 


MORE IRON AND 
STEEL SCRAP --- 


Steel mills and foundries need 
more scrap. 

Not just “production” scrap 
from metal-fabricating plants . . . 
but also all sorts of idle iron and 


steel—from all of plants. 
Search your plant for this idle 
metal . . . work with your local 


scrap dealer to increase —— of 
badly-needed iron and steel scrap. 


What to look for... 


obsolete machines, tools and equip- 
ment, no-longer-used jigs and fix- 
tures, worn-out or broken chains, 
wheels, pulleys, gears, pipe, tanks, 
drums and abandoned metal 
gape ag Non-ferrous is needed, 
too 
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While every precaution is taken to insure ac- 
curacy, we cannot guarantee against the pos- 
sibility of an occasional change or omission 
in the preparation of this index. 


RELAYS 


FOR EVERY PURPOSE 


Over a Million in Stock! 


The following list represents only a portion of our relay 


Each relay is brand new, standard make, inspected, stock. Write or wire us for information on types not 


individually boxed and fully guaranteed. shown. 
1 Stock D.C. Unit Stock D.C. Unit Stock D.C. Unit 
No. Voltage Olmage Contacts Price No. Voltage Ohmage Contacts Price No. Voltage Ohmage Contacts Price 
R-186 24 132 14/50 Amps. 4.35  R-960 24 230 3C/15 Amps. 2.95 
“cpt a aonsee tau sted ieemauainied -817 24 150 tA }50 Amps. 3.45 R-529 24/48 1020 2C 3.10 
ig R-806 115* 900 «1A $2.05 R534 14 45 14/30 Amps. 2:05 R-71 24 —— 20 Ceramic "70 
R-16 6 10 2B & 1A 1.10 R-293 28 150 1A/40Amps./48VDC. 1.70 R-584 6 20 1A Dble. Brk. ‘30 
R-518 85/125 6500 1C 3.60 R-680 6 14/50 Amps. 3.90 R-192 12 44 3C/10 Amps, 1.70 
R-633 180/350 10,000 1C & 5 Amps. 2.90 R-677 6 3.5 750 Amps. 3.90 R-204 12 66 45 
Oct. Skt. 2.45 R539 15 14/50 Amps. 3.90 R-224 12 ~85 1A 45 
<ul iets: <a, 9-5 oa a a ae ee iss 
44 e ° a . 
; R-63 6 12 5A & 1C 1.25 R-891 24 475 1C/5 Amps. <45 
. om “ae ot ie rg a a a re: 
“ : B " R-858 27.5 250 1A Dble. Brk, 45 
B-11 85 3000 1B 3.05 Rit 34 200 3¢&1B 05 «R833 6.5 130020 3.05 
R-631 100/125 3300 2A 1.90 R-573 98 200 1C & 1B 2.05 R-220 75 5000 1c 50 
R-545 110/250 7000 = 1C 2.45 R-766 24 230 12 Pos. 8 Dec, 4.90 R-828 /8. 42 1A 50 
aes oy ot wake TET 1.55 R-809 28 7 1B & 12 Pos. W/ 2.45 R627 Oo Me Scyoy +-38 
a 4 ” - mps, ° 
R-1 12 100 4A &4 1.45 7 a R-59 28 18 20 . 1:30 
B-520 200/300 14,000 2c 3.45 DIFFERENTIAL RELAYS R-622 20/30 200 $A & 2C/10 Amps. -45 
R-153 12 200 101A 1.55 908 120 2000  2C/3 Amps. $2.45  R-855 110*60Cy160 1A Dble. Brk./15 A 25 
R-209 220/250 8000 1C/3 Amps. 3.10 B-27 12 30 2C-D Break Cera 20 
SHORT TELEPHONE RELAYS ” 
R-635 12 100 1C&1A $1.35 SEALED RELAYS a Sa 
R-826 12 150 1B 1.55 R-261 12/24 1900 1C/ Pin Plug $3.75  R-572 24 256 1C $1.25 
R-770 24 150 14/10 Amps. 1.45 R-673 48/150 7500 1C/5 Amps. 2.80 R-857 24 260 1 Make Before Make 17 
, Fe whi wee te a a 
J ‘BD J A 28 
R-575 24 500 2C 2.40 VOLTAGE REGULATORS R-921 6.7 18 1A Dbl. Brk.@10 Amp. 1.45 
R-ses 60/120 7500 1A 39 | Be780 of $50 10/6 Amps. = Fs 1% iA Dbl. Brk. @10 A Las 
H-80l tis" None 1:45 R-509 6/12 35 «18/2 Amps. a: oe 2 oe cere 
Rss) 642 a5” 2A 730 oie | — a 33 
R-1l 2 150 4A “55 oPRGlAL maze R-296 21 300 1A ‘35 
R-689 12/24 255 1C 55 B-503 12/32 100 3A, 2C $18.50 R-586 21 300 1A &1C 125 
R-799 24 500 None R-749 600 —— Max. 28 Amps. 7.45 R-137 24 300 Te 45 
Pe a8 & & So fe ee ER £33 
- ; ——- . R-785 24 200 Ds. 2:0 
R- 150 5000 24 &1C 2:05 R-294 7.5 200 1B 5.35 R-607 MAW cictanes 1 1.20 
( ee 1.20 
3A 1.20 
1.25 
appeatarie el R-527 6/12 50/50 In Seri ie 24 4 r 
- é eries ° - 
R-650 24 100 14/50 Amps. $3.70 R-544 12/24 60/60 1C 05 Rise Ey 300 Tes - 5 
R-312 ‘San 14/200 Amps. 5.50 R-255 eerie 50 R138 94 300 A 1 
R-333 98/120 975  4A/Size 2 3.50  R-669 75* 400Cy. 1B, 1A 20 = R-138 24 300 2C 1.50 
R-334 115 1200 3A/Size 2 5.50 R-660 6 —— %” Stroke 20 R-731 24 300 2c “BS 
R-338 6 7.5 1A/50 Amps. 45 R-651 24 100 Solenoid Valve 3.10 R-299 24 350 1C 25 
R-353 65*-———-_—ss- 2A 95 R-295 12 275 Annunciator Drop 70 §=R-626 24 4 1A/5 Amps. 1.55 
R-358 18/29 200 1A/Dble. Brk. 00 R-230 5/8 2 A, 1C 710 R-786 60 1300 9c 2.00 
R-445 14 12.5 14/200 Amps. 4.05 R-813 13: 12 Wafer 5.35 R-588 90/125 6500 4C 2.7 
R-446 12 18 14/50 Amps. 5 R-275 12 750 1A, 1B, 1C 3.45 R-755 24 300 1A 45 
R-447 12 18 14/50 Amps. 90 R-716 24 70 24/5 Amps R-150 6 30 1A .50 
R-448 24 67 1A/50 Amps. 90 R-620 6/12 35 C, 1A 30 §=R-893 14 150 1A, 1C 2.50 
B48 3 160 Aes Ames. 30 R-639 9/4 40 1¢/10 Amps. 55 R-895 14 150 2A,1B,1C 2.50 
~ e - eramic . 
R-188 24 200 1A/75 Amps. 70 =R-500 12 10/10 2C/6 Amps. 55 *A.C. **AC/DC. 
R-183 24 60 14/50 Amps, 45 R-816 12 10/15 2C/6 Amps. 3.55 
R-187 24 100 1A/50 Amps. 70 R-524 OB cme ee 1.20 
R-554 24 85 24/100 Amps, 5.90  R-566 115* Coil Only .00 
R-788 100*—-_ 3B & 2A 45 R-710 — 150 Coil Only 15 
Beret Me 3) -BA/10 Amps £95 SPECIAL! 
= Ds. . 
ee ee $5 are oe os 20/8 Amon, sun 
- 3. 2 ps. ° 
R-535 24 70 14/100 Amps 4:80 B-850 12 450  1A/1.5 Amps 1:50 | CO-AXIAL RELAY 
R-556 24 70 1A/100 Amps, 4.80 R-721 18/21 290 2C ps. 55 D153766 SPDT, 6 VDC. 
R-557 24 100 14/50 Amps 3.85  R-694 300 i ‘50 19 Ohm coil. Designed 
R-178 24 100 14/100 Amps 4.80 R-935 1000 1C/1.5 Amps. 65 : 9 2 
R- 24 125 14/200 Amps 2°80 R-949 2.4* 60Cy. 1A/5 Amps. [95 to accommodate 75 watts maxi- 
R-184 28 50 1A/100 Amps. 4.90 R-704 2/6 25 2B/5 Amps. 3 mum. Perfect for all types of 
R-719 24 10 14/200 Amps 4.95 B-173 2/6 2 1A 0 antenna switching. Designed for using standard 
R-182 28 80 1A/25 Amps. 2.40 R-280 6/8 77 1A Dble. Brk. 4 83-1SP coaxial fittings. Part of RAX-1 equipment 
R-244 75* 265 1A/20 Amps. 2.20 R-647 6/12 1B/20 Amps. 4 No. R-846—$6.95 Ea. : 
R-659 12 7.2 24/20 Amps. 1.70 R-273 20 160 2A/15A Dble. Brk. 5 “ g . 
R-552 24 70 /50 Amps. 35  R-169 24 200 1A “4 
R-185 24 100 1A/50 Amps. 345  B-570 24 230 1B Dble. Brk. 37 
BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 
Form A—‘Make” Form B—“Break” & I . } 
(Single Throw, (Single-Throw, Form C—“Break-Make” Form D—‘‘Make- a 
Normally Open) Normally Closed) (Double-Throw) Before-Break” Form E—“Break- ” 
Make-Before-Break 
MANUFACTURERS AND DISTRIBUTORS: 
WRITE FOR Telephone 
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come to Corning for your electronic glass requirements you have avail- 
able: complete technical services to help solve these problems. 

Specialists in product engineering, glass working techniques, and de- 
sign are ready to’ g6-to work for you. And their experience is backed by 
complete and modern research, pilot plant and manufacturing facilities. 

What’s more, Corning has developed hundreds of glasses with widely 
varying electrical characteristics. Whether you need low loss, high di- 
electric constant and strength, or low power factor, Corning has a glass 
to fit your requirements. So why not take advantage of the services 
Corning has waiting for you. For further information, write to depart- 
ment T-12, Corning Glass Works, Corning, N. Y. 


CORNING GLASS WORKS, CORNING, N. Y. 


ELECTRONIC SALES DEPARTMENT — ELECTRICAL PRODUCTS DIVISION 


TEARS OF 


MAKING GLASS BETTER AND MORE USEFUL- 1951 


CRN 8S RUNS Rial nals eb OS 


i 
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For further tech- 

nical data or design 

assistance on any RCA pulse 

tube, write RCA, Commercial Engi- 

neering, Section 57LR, Harrison, N. J., or 
contact the RCA Field Office nearest you. 


FIELD OFFICES: (EAST) Humboldt 5-3900, 415 S. 5th St., Harrison, N.J. 
(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., Chicago, Ill. (west) 
Madison 9-3671, 420 S. San Pedro St., Los Angeles, Calif. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, HM. J. 


